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1. IEJIX OCBOEHUSA

11 I/ISy‘-II/ITI) KOHCTPYKI WU MAIlIMH U arpe€raToB BbICOKOTCXHOJIOTUYHBIX KOMIIJICKCOB U1 MTOJIYYCHU A CBAPHBIX pr6; ux
NaCOpPTHBLIC JaHHBIC U YCIIOBUA TEXHUYECKOU OKCITyaTalluu.

1.2 O6y‘-II/ITI) METOAaM pacqéTa MPOYHOCTHBIX U CICHHAJIBHBIX XapPaKTCPUCTHUK I[eTaﬂeﬁ, Y3JI0B 1 MEXaHU3MOB, crocobam
TIOBBIIICHHUSA UX Hecymel‘z’l CHOCO6HOCTI/I, Haﬂé)KHOCTI/I u 3KCHJ'IyaTaI.[PIOHHOI71 CTOMKOCTH.

1.3|OcymiecTBisTh paliOHABHBIA BHIOOP 000pYIOBAHHS JUISl TEXHONIOTHIECKIX OMEpaInii; CAMOCTOSTEEHO OPHEHTHPOBATHCS
B KOHCTPYKIIMSAX 000PYIOBaHUS JUTs TOJYYEHHsI CBAPHBIX TPYO MO YSPTEKAM HIIH B HATYPE; IPOBOUTH MaCIOPTH3ALUIO
000py/I0BaHNSs; OIICHUBATh €r0 TEXHUUECKUI YPOBEHB; pa3paboTaTh TEXHUUECKYIO TOKYMEHTAIIHIO 110 YKCILTYaTalluK
000py/nOBaHHSI.

1.4{IIpou3BonuTh pacy€Tsl (B TOM 4UCIE C IpUMEHEeHHeM OBM) OCHOBHBIX y3JI0B M MEXaHU3MOB Ha IIPOYHOCTb, XKECTKOCTh U
JIOJITOBEYHOCTb; ONPEAEIITh YCIOBUS UX SKCILTyaTalUu.

1.5| AHanu3upoBaTh paboTy OCHOBHOTO M BCIIOMOTATE/IbHOIO  000PYIOBaHHUSL.

2. MECTO B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI

Huxn (paznen) OIL: |Bl .B.JIB.01

2.1|Tpe6oBanns K NMpeIBAPHTEIBLHOI MOATOTOBKE 00yIaI0ONIET0Cs:

21.1 SKCHGPI/IMGHT&HLHLIQ MCTOAbI UCCJICIOBAHM MalllIMH

2.1.2|Teopusi MEXaHH3MOB 1 MaIlIHH

2.1.3 HH)KI/IHI/IpI/IHF TEXHOJIOT'MYCCKUX MMPOLECCOB METAJUTYPIrui€CKOro rnpou3BoaAcTBa

2.1.4{leranu MaimuH

2.1.5|Hay4Ho-HccnenoBaTensckas pabora

2.1.6|TexHOMOrnM KOHCTPYKIIMOHHBIX MaTEPHAIIOB

2.1.7|Yuebnas mpakTrka

2.1.8|2meKTponpruBOI METAILTYPTHYESCKHX MAIIHH

2.1.9|Mexannka

2.1.10|Texnonoruyeckas (MPOEKTHO-TEXHOJIOTHYECKas) MPAKTUKA

2.1.11{MarepuanoBeneHue

2.2|IucuumiMHbl (MOAYJIM) M MPAKTHKH, ISl KOTOPBIX OCBOEHHE TAHHOM JUCIMILITHHBI (MOIYJIs1) HEOOX0TUMO KAK
npeanecTByIoniee:

2.2.1|ABTOMaTH3a1MS U YIIPABICHUE TEXHOJIOTHUECKUMH MAIlIMHAMU U MPOLIECCAMU

2.2.2|VIH)XMHUPUHT TUAPOIPUBO/IA TEXHOIOTHUECKIX MALITHH

2.2.3|Hane:XxHOCTh TEXHOIOTHYSCKUX MAITHH

2.2.4| JedopMaiiiOHHbIE MOTYITH

2.2.5|KomnproTepHOE MOJETUPOBAHUE U IPOCKTUPOBAHKUE MAIIIMH U arperaTtoB

2.2.6|TToxroroBka K nmpoueaype 3aiuThl | npoueaypa 3anmrsl BKP

2.2.7|TIpenumuioMHas MpaKTUKa

2.2.8|9kcryaTanuys ¥ PEMOHT MAIlMH U arperaTon

3. PE3YJIBTATBI OBYUYEHUWSA IO JUCIUIUVIMHE, COOTHECEHHBIE C ®OPMHWPYEMbIMHA
KOMIIETEHIIUSIMU

IIK-3: Cnocoden OCYINECTBJATDH OPraHu3allMOHHO-TEXHUYE€CKO0E odecneueHue PEMOHTOB METAJLLIYPIrU4€CKOIro 060pyz[onamm

IIK-3.1: PazpabaTbiBaeT TEXHOJIOTHIO BOCCTAHOBJIEHUS U3HOLIEHHOT0 000PY/10BAHUS

3HaTh:

[TK-3.1-31 nepeyeHb ObICTPOM3HALITMBAOIINXCS JETANCH U y3JI0B PUMEHHUTEIBHO K BBICOKOTEXHOJIOTMYHBIM KOMJIEKCAM ISt
00pabOTKH MaTepUaioB MPU MPOU3BOCTBE CBAPHBIX TPYO U Mpoduiiel, OCHOBHBIC TEXHOJIOTHH BOCCTAHOBIICHHSI

IIK-2: CnocoGeH ocylecTBJSTH OPraHN3alMOHHO-TEXHIUYeCKoe ofecreueHHe padoT Mo TEXHUYECKOMY 00CITyKUBAHUIO
METAJLUIyPru4ecKoro 000pya0BaHus

MK-2.2: AHaTU3UPYeT COCTOSIHIE OCHOBHOTO M BCIIOMOTATEIbHOI0 METALIYPru4eckoro 000py/10BaHus

3HaTh:

I1K-2.2-31 ocHOBHOE 1 BCIIOMOTaTENbHOE 000PYIOBaHHE BEICOKOTEXHOIOTHIHBIX KOMIICKCOB JUTs 00pabOTKH MaTepHaIoB IpH
MIPOU3BOJICTBE CBAPHBIX TPYO U poduteit

IIK-2.3: CocTtaBJjsier rpa)MKH 0CMOTPOB METAJLIyPrH4eCKOro 000py10BaHus, NOAbLEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
HHCTPYKIIMH N0 TeXHHYECKOIl IKCILTyaTalluH 000py10BaHHUS, CMa3Ke U YXOy 32 HUM

3HaTh:




ITK-2.3-31 tpeGoBaHMSA K OCMOTpaM 000pYHXOBaHMS, CMa3Ke H YXO/Iy 32 HUM IIPUMEHHUTENEHO K BRICOKOTEXHOJIOTMYHBIM KOMIIEKCAM
JU1st 00pabOTKH MaTepraloB PH IPOM3BOCTBE CBAPHBIX TPYO U MpodHIIei

IIK-2.1: Biageer 3HAHUSIMM 0 KOHCTPYKIMH M IIpULMIe PadoThl 000pyA0BAHUS METAJJIyPru4ecKoro Npou3BoAcTBa

3HaTh:

ITK-2.1-31 KOHCTPYKITHIO ¥ IPHHIHIT pabOTEl 000PYIOBaHHUS BEICOKOTEXHOJIOTMYHEIX KOMIICKCOB JUIs 00pabOTKH MaTepHaIoB IpH
TIPOM3BOJICTBE CBAPHBIX TPYO M MpodHIIei

IIK-1: CnocoeH ocymecTBJSATH 00pa00TKY HAYYHO-TeXHHYeCKOli HH(POPMALUU U Pe3YJIbTATOB HCC/Ie]0BAHUI

MK-1.1: OcyumecTBisier aHAJIH3 U 000011IeHIE TEPeJOBOr0 0TEYECTBEHHOI0 U MEKITYHAPOIHOI0 ONBITA B COOTBETCTBYIONIEi
HAaY4YHOIi 00JIaCTH HCC/IeI0BAHMIA

3HaTh:

I1K-1.1-31 nepenoBoii OTe4eCTBEHHBII U MEXTyHaPO/IHBII OIBIT B 00JIACTH BHICOKOTEXHOJIOTMYHBIX KOMIUIEKCOB M 000PYIOBaHHUS
JULSL IPOM3BOJICTBA CBAPHBIX TPYO

IIK-3: CnocodeH ocyuiecTBJISTH OPraHU3alMOHHO-TEXHHYeCKOe 00ecnedeHue PEMOHTOB METAJLIYPIrH4€ecKOro 000py10BaHus

ITK-3.2: IllianupyeT 3aTpaThl HA NIPOBe/leHUsI PEMOHTHBIX PadoT pa3padaThiBaeT MPOEKT OPraHU3alMi PeMOHTOB

3HaTh:

IIK-3.2-31 BUABI PCMOHTOB U CTAThHU 3aTpaT Ha IPOBEACHUC PEMOHTHBIX pa60T HU3HOHMICHHBIX ,I[eTaﬂeﬁ MPUMCHHUTECIIBHO K
BBICOKOTCXHOJIOIT'MYHBIM KOMJICKCaM JIJId 06p360TKI/I MaTepUaJIOB IIPU MPOU3BOACTBE CBAPHBIX pr6 u HpO(l)H.]'IefI

IIK-1: CnocodeH ocyuiecTBJISATH 00pa00TKY HAyYHO-TeXHMYeCKoi HHGOpMAaLUK U Pe3y/IbTATOB HCCJIEeI0BAHMIT

IIK-1.2: IIpuMeHsieT METOABI HCCIEIOBAHUS C AaJIbHelield 00padoTKoii moTy4eHHo HHpOpMaMi, HHTEPIPEeTHPYeT
pe3yJbTaThl M 1eJ1aTh BHIBOABI

3HaTh:

I1K-1.2-31 mMeToas! HccaeaoBaHus, 00paOOTKU U HHTEPIIPETALMU HH(POPMALMH 10 paboTe 000pyI0BaHHS BEICOKOTEXHOIOTHYHBIX
KOMJIEKCOB /1151 00pabOTKH MaTepuasioB IIPpU NPOM3BOACTBE CBAPHBIX TPYO U npoduien

ITK-3: CrocoGeH ocymecTBISATh OPraHN3aMNOHHO-TEXHHIECKOe odecnedyeHre PEeMOHTOB MeTAIUTYPru4eckoro 000py1oBaHus

IIK-3.1: Pazpa6aTbiBaeT TEXHOJIOTHIO BOCCTAHOBJIEHHS H3HOLIEHHOT0 000PY/10BaAHUS

YMmeTh:

I1K-3.1-Y1 BEIOMpATh TEXHOIOTHIO BOCCTAHOBIICHHUSI H3HOIICHHOM J1€TalIi IPUMECHHUTEIBHO K BEICOKOTEXHOIOIMYHBIM KOMJICKCAM JUTs
00paboTKH MaTepUaioB MPY MPOU3BOJICTBE CBAPHBIX TPYO U npoduiei

IIK-3.2: [Li1anupyeT 3aTpaThl Ha POBEIEHUSI PEMOHTHBIX PaGoT pa3padaThIBaeT MPOEKT OPraHU3alMH PEMOHTOB

YMmeTh:

[1K-3.2-Y1 nnanupoBaTh 3aTpaThl HA MPOBEICHUE PEMOHTHBIX Pa0OT U3HOLICHHOM IETAIN MPUMEHUTENLHO K BHICOKOTEXHOJIOTMYHBIM
KOMJIEKCaM il 00paboTKH MaTepHasoB MPH MPOU3BOJICTBE CBAPHBIX TPYO U Mpoduiieit

MK-2: CnocodeH ocyuecTBJISTH OPraHN3alMOHHO-TEXHNYECKOe o0ecnedeHue padoT 1Mo TeEXHUYEeCKOMY 00CTY;KHBAHHIO
METAJLUIYPrH4€ecKoro 000pya0BaHus

MK-2.3: CocTaBasier rpaguKi 0OCMOTPOB METAJLIYPIHY€ECKOr0 000py10BaHUs, NOIbEMHBIX MEXaHU3MOB, pa3padaThiBaeT
HHCTPYKIMH 10 TEXHHYECKOI IKCINIyaTallMi 000py10BaHHs1, CMa3Ke H YXO/y 32 HUM

YMmeTh:

[1K-2.3-Y1 npoBoauTh OCMOTPBI 000PYI0OBaHUS PUMEHUTEIBHO K BHICOKOTEXHOJIOTMUHBIM KOMJIEKCAM JIIsl 00pabOTKH MaTepraoB
IIPH TIPOU3BOJICTBE CBAPHBIX TPYO U npoduieit

IK-2.2: AHATU3UPYeET COCTOSIHNE OCHOBHOTO M BCIIOMOTaTEeIbHOI0 METAJLIYPru4ecKkoro 000py/10BaHus

YMmeThb:

[IK-2.2-Y1 aHanu3upoBaTh COCTOSIHUE 000PY0BaHUSI BHICOKOTEXHOJIOMMYHBIX KOMJICKCOB JJ1s1 00pabOTKH MaTepUaIOB MPH
MIPOM3BOJICTBE CBAPHBIX TPYO M MpOQHIICi

IIK-1: CnocodeH ocymecTBJISATH 00pad0oTKY HAYYHO-TeXHUYeCKOH HHPOPMALMU U Pe3yIbTATOB UCCJIeA0BAHUI

MK-1.2: IpuMeHsieT METOABI HCCJIEIOBAHUSI C AaJIbHelield 00padoTKoii moTy4eHHol HH(OpPMAIIMU, HHTEPIIPETHPYET
Pe3yJbTaThl H 1eJIaTh BBIBOIbI

YmMmeTh:

[TK-1.2-Y1 npuMeHsATh METOBI UCCIICAOBaHMS, 00pa00OTKH M MHTEPIPUETALIMN MATEPHATIOB pabOTh 000PYIOBAHHUS
BBICOKOTEXHOJIOTMYHBIX KOMJICKCOB JJ1si 00pabOTKM MaTepraioB TMPH MTPOM3BOJCTBE CBAPHBIX TPYO M MpoduIIei

IK-1.1: OcymecTBasieT aHAJIN3 U 0000111eHN e TTePeI0BOr0 0Te4eCTBEHHOI0 U MeKTYHAPOAHOI0 ONbITA B COOTBETCTBYIOLIEH
HAaY4YHOIi 00J1aCTH HCC/IeI0BAHMIA

YMmeTh:

[K-1.1-Y1 ananu3upoBath 1 0000IIaTh EPEIOBON OTEUECTBEHHBIH 1 MEXTYHAPOIHBIN OIBIT B 00JIACTH BHICOKOTEXHOJIOTUIHBIX
KOMIDIEKCOB U 00OPYIOBaHMS TS IPOU3BOCTBA CBAPHBIX TPYO

IIK-2: CnocoGeH ocymiecTBJSAATh OPraHU3alHOHHO-TEXHUYeCKoe ofecnedyeHHe padoT 10 TEXHHYECKOMY 00C/1y:KHBAHUIO
MeTaJLTypru4eckoro 000pya0BaHus




IIK-2.1: Biiageer 3HAHUSIMM 0 KOHCTPYKIHH U NpULHIe PadoThl 000pyA0BAHUS METAJIyPru4ecKoro Nnpou3BojcTBa

YMeTh:

I1K-2.1-Y1 u3y4ats o yepTeskaM KOHCTPYKIHIO U IIPHHIIAIT PaOOTH 000pYTOBAHMS M aTPETaTOB  BRICOKOTEXHOJIOTMYHBIX KOMJICKCOB
JU1st 00pabOTKH MaTepraloB PH IPOM3BOICTBE CBAPHBIX TPYO U MpodHIIei

IIK-3: CnocoGeH ocymiecTBJSATh OPraHM3alHOHHO-TeXHUYeCKoe o0ecleueHHe PEMOHTOB MeTA/UIyPrH4ecKoro 000py10BaHus

IIK-3.2: IliianupyeT 3aTpaThl HA NIPOBelCHUSI PEMOHTHBIX PadoT pa3padaTbiBaeT NPOEKT OPraHU3ALMH PEMOHTOB

Baagern:

[1K-3.2-B1 HaBbIKamMy MJIaHUPOBAHUS 3aTPaT HA MPOBEICHUS PEMOHTHBIX Pa0OT MPUMEHUTETBHO K BHICOKOTEXHOIOTMYHBIM
KOMJIeKCaM Jjisi 00pabOTKH MaTepUaliOB TIPH MPOU3BOJICTBE CBAPHBIX TPYO U Mpoduiei

ITIK-3.1: Pazpa0daTbiBaeT TeXHOI0THI0 BOCCTAHOBJICHHSI H3HOIIEHHOI0 000PYy10BAHUS

Baagern:

ITK-3.1-B1 HaBbIkamy BEIOOpA TEXHOJIOTHI BOCCTAHOBJICHHUS M3HOIICHHON JIETAN NPUMEHUTETBHO K BEICOKOTEXHOIOTMIHBIM
KOMJIeKCaM Jjisi 00pabOTKH MaTepUaIIOB TP MPOU3BOJICTBE CBAPHBIX TPYO U Mpoduiei

IIK-1: CnocodeH ocyuiecTBJIATH 00pad0TKY HAyYHO-TeXHMYeCKoi HHGOpMAaUK U Pe3y/IbTATOB HCCJIeA0BAHMIT

IMK-1.1: OcyuiectTBsieT aHAJIH3 U 000011IeHIIe TEPEIOBOr0 0TEYECTBEHHOI0 U MEKTYHAPOIHOI0 ONBITA B COOTBETCTBYIONIEH
HAYYHOH 06;1aCTH HCC/IeIOBAHTTT

Baapern:

[1K-1.1-B1 MeToxamu aHanu3a U 0000IIEHHS TEPEAOBOr0 OTEUECTBEHHOI'O M MEXIYHAPOIHOTO OMbITa B 001aCTH
BBICOKOTEXHOJIOTMYHBIX KOMIUIEKCOB U 000PYAOBaHHUS JIJIsl TPOU3BOJICTBA CBAPHBIX TPYO

MK-2: CnocodeH ocyuiecTBJISTH OPraHU3aIMOHHO-TEXHNYeCKoe ofecnedeHue padoT Mo TEXHHYECKOMY 00CTY:KUBAHUIO
METAJLUTYPrudeckoro 060pya1oBaHusi

MK-2.1: Biageer 3HaHUSIMH 0 KOHCTPYKI[MH U NPHUIKTIE PA00ThI 000py10BAHUS METAJIYPru4ecKoro npon3BoacTBa

Baagern:

I1K-2.1-B1 3HaHHUAMH KOHCTPYKIIUH U MIPUHIIATIOB pabOTHI 000PYI0BAHHUS BEICOKOTEXHOIOTMYHBIX KOMJIEKCOB [Tl 00pabOTKU
MaTepHaJioB NIPU MPOU3BOJICTBE CBAPHBIX TPYO W mpoduiieit

IIK-2.2: AHAIM3UPYeET COCTOSTHHE OCHOBHOTO H BCIIOMOIaTeJbHOI0 MeTa/NIyPru4eckoro o00pyaoBaHus

Buagern:

[IK-2.2-B1 MeTogaMu aHanu3a COCTOSTHUS 000PYAOBAaHHS BEICOKOTEXHOJIOIMYHBIX KOMJIEKCOB JJ1si 00pabOTKHU MaTepHUaioB MpH
IIPOM3BOJICTBE CBAPHBIX TPYO M MpOQHIICi

IIK-1: CrocoGen ocymecTBIATH 00pafoTKY HAyYHO-TeXHUYeCcKOoi MHpopManuy U pe3yIbTaTOB HCCJIeT0BAHMIT

IIK-1.2: [IpumeHsieT MeTOABI HCCJIEI0OBAHNS C JaJIbHelileil 00padoTKoi Mmoy4eHHOH nHGopMa U, MHTePHpeTHpyeT
pe3yJbTaThl H 1eJIaTh BBIBOIbI

Buagern:

[1K-1.2-B1 mMeToxamu uccienoBanus, 00pad0TKH W MHTEpIpeTaiui HHYOPMALIMH 110 padoTe 000pyI0BaHUS BHICOKOTEXHOJIOTHYHBIX
KOMJIEKCOB JIJ1s1 00pabOTKK MaTepHUasoB MPH MPOU3BOJCTBE CBAPHBIX TPYO U Mpoduiieit

MK-2: CrnocoGeH ocylmecTBISTh OPraHN3aiOHHO-TEXHIYECKOoe odecnedyeHre paGoT M0 TEXHHYECKOMY 00CTY:KHBAHUIO
METAJLTyPru4€ecKoro 000pya1oBaHus

IIK-2.3: CocraBisier rpagpuku 0CMOTPOB MeTAJLTYPrH4€ecKoro 000py10BaHusi, NOAbEMHBIX MEXaHM3MOB, pa3padaTbiBaeT
HHCTPYKIMH 10 TEXHUYECKOI IKCILUIyaTalluy 000py/10BaHuUsl, CMa3Ke U YXOAY 32 HUM

Buaagern:

[1K-2.3-B1 HaBbikamMu pa3pabOTKH MHCTPYKILUH IO TEXHUUECKOM IKCILTyaTallii 000pY/IOBAHUS BBICOKOTEXHOJOTMYHBIX KOMJICKCOB
Uit 00pabOTKK MaTepHasIoB MPH MIPOU3BOJICTBE CBAPHBIX TPYO U mpoduiieit

4. CTPYKTYPA U COAEP)KAHUE

Kon HanmMenoBaHue pa3nesoB u Tem /Buj 3aHsaTust/| Cemectp / | UacoB | Komneren- |JIluteparypa u| Ilpumeuanue
3aHSATUS Kype MU 3J1. pecypehl

Paznen 1. BLICOKOTEXHOJIOTHYHbIE KOMILIEKChHI
00padoTKM MaTepPHAJIOB /IIsi MPOU3BOJCTBA
CBAPHBIX TPYO MAJIOr0 M CPeTHEro JHaMeTpa
Ha HenpepbIBHBIX TOCA.
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Ilexa 1 MpOM3BOICTBA CBAPHBIX TPYO M IpodHIIei,
KOMIIOHOBKA arperaToB JUIS IPOU3BOJICTBA CBAPHBIX
MIPSIMOIIIOBHBIX TPYO B JIMHUSIX
TpyOO3IIeKTPOCBAPOYHEIX arperatoB. TexHIUECKHe
XapaKTepUCTUKU cTaHOB U MauH TOCA nmst
TIPOM3BOJICTBA CBAPHBIX MPSMOIIOBHEIX TPYO B
HETPEPHIBHBIX JIMHUAX.

TexHUYecKHe XapaKTePUCTHKH (POPMOBOYHBIX,
CBAapOYHBIX U KaIUOpoBOuHbIX cTaHOB TOCA.
Meronukn BEIOOpa THIIA 000PYIOBAHMS CTAHOB JUIS
IIPOM3BOJICTBA 33JaHHOTO COPTaMEHTA.
O6opynoBaHue yyacTka MOATOTOBKH ITOJIOCHI
HETPEPBIBHOI MOJIOCHI IS (JOPMOBKH: MPUEMHEIE
KOHBEHepbl, 3arpy34nKH, HAKOITUTEIIH; THIIBI 1
YCTPOWCTBA KaHTOBATENICH W TOBOPOTHBIX
YCTPOMCTB; THUIIBI X YCTPOMCTBA pa3MaTbIBaTeNei U
MPaBHIIEHBIX MAIINH.

OO6opynoBaHue yyacTKa CTHIKOBKH TOJIOCHI B
OCCKOHEYHYIO TT0JI0CY, THITBI CTHIKOCBAPOYHBIX
MallHH U yCTPOHUCTB JUIs YAAJICHHS ITONEePEIHOTO
rpara CTBIKOBKH; 000py/0BaHHE (OPMOBOUHBIX
KJIeTel pa3IMyHOro THIA; THIIBI CBAPOYHBIX Y3JIOB.
PacyéTHbIe METOMKH OLICHKH YCHITHS
TPaHCIIOPTHPOBKHU, KAHTOBATEIS, pa3MaThIBATEIS;
pacyér MOIIHOCTH TJTaBHOTO MPUBOJA MEXaHH3Ma U
MAIIMHBI, PACYET OTCTBHBIX Y3JI0B M MAILHH 10
k03¢ GHULUEHTY 3anaca IPOYHOCTH; METOAUKHU
OLICHKH YCHIIUS CPE3aHHs MOIIEPEYHOro rpata u
BBIOOP KOHCTPYKTHBHBIX OCHOBHBIX ITapaMeTpOB
TaKNX YCTPOICTB;

MeToauKy OLIEHKH SHEPIOCHIIOBBIX apaMeTPOB
(dhopmounsmeHeHus TpyO u npoduiiei B TMHUU
(OPMOBOYHBIX CTAHOB, PACUET CTAHUH M BAJIKOBBIX
y3710B (POPMOBOYHBIX KJIETEH MO0 MaKCUMAIIbHOU
Harpyske je(opMaioHHOro 000pyAOBaHHS B
JIMHUY CTaHa.

OO6opyaoBaHue yCTPOKCTBA JUIsl TPOU3BOJICTBA
CBapHBIX TPyO 0e3 BHYTpEHHETro rpaTa
(TpaTocHMMATEN! Ul Cpe3aHus rpaTa, yCTpoiicTBa
1S 1eOpMHUPOBAHMS IpaTa B MOTOKE, YCTPOMCTBA U
IIPUCTIOCOOCHNUS VISl CHATHUS TpaTa BHE MOTOKA,
CIIOCcOOBI M YCTPOICTBA IIs TPEAOTBPALLEHHS
00pa3zoBaHusl BHYTPEHHETO Ipara).

O06opyaoBaHue 1151 KATMOPOBKH U PEYLIMPOBAHUS
TpyO B inHnu TOCA. Pacu€rHbie METOIMKH OLICHKU
ycuIusl KaMOPOBKH U peaylupoBanus. Pacuér
OCHOBHBIX ITAPAMETPOB CTAaHWHBI, BaJIKOBBIX H
MIOALIUITHAKOBBIX Y3JIOB.

[paBka ¥ ucHBITAHHE CBAPHBIX TPYO.
TpyOonpaBuIbHBIE MAIIUHEL C
KOCOPACHOJIOKEHHBIMH POJTMKAMHU.
I'mppaBnuyeckue npeccsl Il HCIBITaHUsS TPYO.
Tepmuueckast 00paboTka TpyoO.

/JTex/

18

ITK-1.1 K-
1.2TIK-2.1
ITK-2.2 TIK-
231IK-3.1
IK-3.2

JI1.1J11.2
JI1.3J11.4
€]




1.2

W3ydenue 1o 4epTexam pa3indHbIe THITHI
Tpy00(HOPMOBOUHBIX, TPYOOCBAPOYHBIX U
KanuOpoBOYHBIX cTaHOB TOCA W pa3niyHbIe
OCHACTKH JUTS TIPOU3BOJICTBA CBAPHBIX TPYO H
npodueit (rurakatel aya. Ne 2 + TeMaTHIecKue
HaO0OpBI B TAITKaX):

- 4YepTEeXKH MO OPMOBOYHO - CBAPOYHBIM CTAHAM,
MaIllUHAM U Y3JIaM;

- YePTEKU MO KATUOPOBOYHBIM, PETYKIIMOHHBIM H
pO(QUINPOBOYHBIM CTAaHAM M TEXHOJIOTUYECKOM
OCHACTKH;

MerToarka onpeeneHust SHEPrOCUIOBbIX
apaMeTpoB (JOPMOBOYHOTO ¥ KATMOPOBOYHOTO
CTAHOB Ha OCHOBE YCIIOBUsI PABHOBECHS I10JIOCHI B
pabouux xnersix TOCA:

- COCTaBJISIIOIINE BEPTUKATBHBIX H TOPU3OHTATBHBIX
YCUITUH TI0 IPUBOJIHBIM M XOJIOCTBIM KaTuOpam;

- pacdeT MOMEHTOB IIPUBOJA JJIsl OTKPBITHIX U
3aKPBITHIX KaJTHOPOB; BHIYMUCIICHIE MOIIIHOCTH
MIPUBOJIA.

Mertoarka onpeeneHust SHEPrOCUIOBbIX
rapaMeTpoB (POPMOBOYHOI'O CTaHA MO MPUHLIUITY
YCJIOBHUS CTAOMIIBHOTO MPOJIBUKECHUS 3aTOTOBKH B
kiersx TOCA:

- COCTaBJISIOIINE ONPEAEIICHUS SHEPTOEMKOCTH
COPTaMEHTa CTaHa U CXEMBbI IOIKIIOYECHUS
IITUHZENEH 0 PUBOTHBIM KaIHOpaM;

- pacyer yCWIUil pHKUMa U NepeMeneHHs
3aroTOBKHU C YU4€TOM BHIOpAHHBIX MTAPaMETPOB
KUHEMAaTHKH IIpoliecca.

Pacuér sHeprocunoBbIx mapamMeTpoB
TpyOOCBApPOUHBIX ABYXBAJIKOBBIX 1 MHOTOBAJIKOBBIX
cTaHOB (B 3aBUCUMOCTH OT THumna cBapku) TOCA:

- 0COOCHHOCTH ONpeeTIeHUs] TEXHUIECKHX
HapaMeTpoB [UIS IBYXBaJIKOBOTO CBAPOYHOIO y3J1a
TOCA;

- TeXHUYECKHE NapaMeTphl TPYOHOMH 3aroTOBKY B
MATUBAJIKOBOM cBapodHOM y3iie TOCA;
Meroayrka onpeneaeHusi YSHEPTOCHIOBBIX
[apaMeTpOB MPUBOJHBIX PEAYLMPYIOLIUX U
npodunupyronmx kiereir TOCA:

- IPUHLMIBI pacyeTa napaMeTpoB peLyLupOBAHUS
IIPY YCJIOBUU PABHOMEPHOTO paclpeieNieHns paboThl
(hopMOU3MEHEHHS 110 KIIETSIM CTaHa;

- METOZIMKA pacyeTa MapaMeTpoB NPOGHINPOBAHUS B
HENpEePBIBHBIX MPoGUIUpoBo4YHbIX cTaHax TOCA;
Meroauky pacyéra Ha IPOYHOCTD U KECTKOCTD
JieTajed v y3710B 000pyI0BaHUS KIleTer
HenpepbiBHBIX TOCA (BaJi, cTaHHHA, TIepeaaya
BHHT-TaliKa);

Mp/
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1.3

1. Onpenenenvie u cpaBHEHHE TEOMETPUIECKUX
rapamMeTpoB HICANBEHOTO o4ara (hOpMOBKH C
napaMeTpamu cOpPMOBAHHOM 3aTrOTOBKH; 2.
CpaBHeHHe HanpsHDKEHHO-1e()OPMUPOBAHHOTO
COCTOSIHUSI MeTaJlIa TpYOHOH 3arOTOBKH NPH
MOHOTOHHOM o4are ()opMOBKH € ITapaMeTpamMu
copmoBanHO# 3aroToBku. 3. Onpenenenne
TSHYIIMX YCUINH U MOMEHTOB Ha BaJjlaX B KIIETIX
¢dopmoBouHOTO cTaHa; /J1ab/
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1.4 N3yuenne MaTepranos JEKIMOHHBIX U 30 [IMK-1.1TIK-| JI1.1JI1.2
MIPAKTHYECKUX 3aHATHH. [lonroroBka oT4€TOB 1O 1.2TIK-2.1 |JI1.3 J11.4]13.4
nabopaTopHbIM 3aHATHAM. Pabota Hax PI'P. Pabota IK-2.2 IIK- | JI3.6 JI3.7
10 KypcoBOMY IpoeKTy. IloAroToBKa K s5K3aMeHy. 2.3 TIK-3.1 JI3.8 JI3.9
/Cp/ IK-3.2 €)!

15 IpoBeneHne sK3aMeHa /IK3aMeH/ 13 |IIK-1.1TIK-| JI1.1J11.2

1.2 TIK-2.1 |J11.3 J11.4J13.3

IK-2.2 TIK- | JI3.4 J13.6

231IK-3.1 JI3.7J13.8

IK-3.2 JI3.9
€]

Pa3zzes 2. BLICOKOTeXHOJIOTHYHbIE KOMILIEKChI
00padoTKM MaTepPHAJIOB /IIsl MPOM3BOACTBA
CBApHBIX TPYO 00JILIIOr0 IMaMeTpa.

2.1 O06opynoBaHue Juls IPOU3BOACTBA OJJHOLIOBHBIX U 18 |IIK-1.1TIK-| JI1.1J11.2
JBYXIIOBHBIX TPYO ¢ IPUMEHEHHEM IpoLiecca 1.2TIK-2.1 JI1.3J11.4
peccoBoii (POPMOBKHY M (HOPMOBKH B BaJIbLIaX. [K-2.2 TIK-

Crniocoba 1 000pyoBaHHE JUTsl TPOU3BOJICTBA 2.3 TIK-3.1
MHOTI'OLIOBHBIX IIPSMOILIOBHBIX TPYO G0JIBIIOrO IK-3.2
JaMeTpa ¥ MHOTOCIIOHHBIX TpyO. KannOpoBka
TEXHOJIOIMYECKOr0 HHCTPYMEHTA NIPH
HPOM3BOJICTBE NMPSMOIIOBHBIX OHO - U
JBYXIIOBHBIX TPYO. DKCIaHAUpOBaHUE TPYO.
Ortnenka Tpy6. PacuérHbie MeTOAMKN onpeeeHus
yewius (POPMOBKH 110 TUTIAM MTPECCOB, pacuér
CTaHUHBI ¥ OCHOBHBIX IAPAMETPOB
THAPOITHEBMOIIPUBO/IA.

TpyOsI co ciupaibHBIM MIBOM. THITBI POPMYOLITHX
yCTpoicTB. TexHomorusi Npon3BOICTBA
OJTHOCJIOWHBIX U MHOTOCJIOWHBIX TPYO.
T'unpoucnsitanue Tpy6. HoBbie nporeccsl
IPOU3BOACTBA CBAPHBIX TPYO: JIEKTPOHHONIyUIeBast
CBapka, CBapka TpyO IIa3MEHHOM AYTOii.

TpyOHble arperatsl AJisi IPOU3BOJCTBA TPYO CO
CIHPAJILHBIM IBOM. THITBI JOPMYIOLIUX YCTPOHCTB.
Oco0EeHHOCTH NPOU3BOJICTBA OJJTHOCIOWHBIX U
MHOT'OCJIOWHBIX TPYO. Bompocsl oxpaHbl Tpyaa B
Lexax Juisi MPOM3BOACTBA TPYO CBApPKOH MO CII0EM
(aroca.

/JTex/

2.2 W3yueHue no ueprexaM KOHCTPYKIUH 27 |IK-1.1TIK-| JI3.1J13.2
000py/I0BaHMs y4acTKa MOATOTOBKH MOJIOCHI, 1.2 TIK-2.1
(hOpMOBOYHOTO U CBAPOYHOTO 0O0PYIOBAHUS IS [K-2.2 TIK-
IIPOM3BO/ICTBA MPSMOIIOBHBIX TPYO OOJBIIOTO 2.3 TIK-3.1
JaMeTpa. [K-3.2

OmnpeneneHne u OLEHKA SHEPTOCHUIIOBBIX
[apaMeTpOB M YHEPreTHIECKUX 3aTpaT Mpu
MIPOM3BOJICTBE TPYO MpeccoBoit HOpMOBKONA.
Pacuér sHeprocunoBEIX MapamMeTpoB Mporecca
MIPEecCcoBOii (POPMOBKU Ha KPOMKOTHOOUHBIX
MaIllMHAX ¥ Ha TIpeccax MpeABapUTENbHON U
OKOHYATEIBHOH (HOPMOBKH.

Pacuér sHeprocunoBEIX MapaMeTpoB Mporecca
peccoBoii (POPMOBKU TPYOHOH 3aroTOBKH B
BaJIbLIaX TOPU30HTAIEHOTO U BEPTHUKAIBHOTO
WCTIOTTHEHHS

Pacuér ycunuii nmpu BanKoBOW )OPMOBKE U CBapKe B
OCHOBHBIX JIe(h OpPMHPYIOIIHX Y3JIaX CTAHOB ISt
TIPOM3BOJICTBA TPYO OONBIIOro AMaMeTpa
Amnamus HJC 1 3HeprocuioBbeIx HapaMeTpoB IIpU
MIPOU3BOJICTBE CIMPAJICHIOBHBIX TPYO OONBIIOrO
JaMeTpa.

/Mp/




2.3 1. Onpenenenue reoMeTpUUECKUX IIApaMETPOB 18 | IIK-1.1 K- |J13.3 JI3.5J13.9
TpYOHOI 3aTOTOBKH IIpH ()OPMOBKE ITO CXEME 1.2TIK-2.1
"UOE" na npecce 100xH; 2. Onpeneneane IK-2.2
9HEPTOCHIIOBBIX ITapaMeTpoB padoTs! mpecca 100xH
110 STanaM (HOpPMOM3MEHEHHUSI TPYOHOH 3arOTOBKH
o cxeme "UOE"; 3.

OrmpenenieHrEe reOMETPHYECKUX ITAPaMETPOB
TpYOHOI 3arOTOBKH IPH (POPMOBKE ITO CXEME
"JCOE" na mpecce 100xH;

4. OnpezeneHye SHEProCUIIOBBIX TapaMeTPOB
pabotsl ipecca 100xH no stanam
(opMon3MeHEeHNs TPYOHOH 3ar0TOBKH IO CXeMe
"JCOE"; /J1a0/

2.4 W3ydenne MaTepHanoB JIEKIHOHHBIX U 29 | IK-1.1IIK- [JI1.1J11.2 JI1.3
npakTudeckux 3aHaTuil. [ToaroroBka oT4€TOB 10O 1.2TIK-2.1 |J11.4J13.1 J13.2
nabopaTopHbIM 3aHsTHsAM. PaboTa Hax PI'P. PaGora [K-2.2 TIK- |J13.3 J13.4 JI3.5
10 KypcoBOMY IpoekTy. [IoAroroBka k sK3aMeHy. 23T1IK-3.1 JI3.9
/Cp/

2.5 IpoBeneHne sK3aMeHa /IK3aMeH/ 14 | IIK-1.1 TIK- |JI1.1 J11.2 J11.3

1.2 TIK-2.1 |J11.4J13.1 J13.2

IK-2.2 TIK- |J13.3 J13.4 JI3.5

23T1IK-3.1 J3.9
IK-3.2

5. ®OHJI OHEHOYHbBIX MATEPHAJIOB

5.1. BonnpocsI 1UIs1 caMOCTOSITeIbHOI MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLleHKOi)

Bomnpocs! k sk3ameny (ITK-1.1, TTIK-1.2, TTIK-2.1, TIK-2.2, TIK-2.3, I1K-3.1, I1K-3.2)

1. Knaccudukarys HenpepbhIBHBIX TPYOOIEKTPOCBAPOUHBIX arPEraToB, UX PA3HOBUIHOCTH U OTIMYHS.

2. Pacnonoxenue TexHomornueckoro ooopyaoBanus B iuauu TOCA 1 ero BeIOOp.

3. O6opynoBaHue 3a7]a4 PYJIOHOB B JINHHUIO CTaHA, PA3HOBUIHOCTH (IICTTHBIE TPAHCIIOPTEPHI, CTEIUIAXKH 3arpy3KH U 000py10BaHHE
[0JJa4¥ PYJIOHA).

4. LlenHsle TpaHCTIOPTEPHI 3a7]a4H PYTOHOB U HAKJIIOHHBIE HAKOIUTENH C THAPOYIIOPaMHU.

5. [lonbEMHO-TIOBOPOTHBIE CTOJIBI, KAHTOBATENN U MEPEKIIaAbIBATeNI - KOHCTPYKLUS, IPUHIUI ICHCTBUS U Ha3HAUEHHE.

6. Pa3maTbIBaTenb pyJOHOB — KOHCTPYKLUS, IPUHIMI ASHCTBHS JOCTOMHCTBA U HEIOCTATKH.

7. OtrudaTeny KOHLA PYTOHOB - BUABI, KOHCTPYKLUS, JOCTOMHCTBA U HEIOCTATKH.

8. Buzpl nucTonpaBUIbHBIX MAIIMH JUIS IPABKU LITPUIICA, BUABI, OCOOEHHOCTH KOHCTPYKIMH, OCHOBHBIC TEXHUIECKHE
XapaKTePUCTHKU.

9. T'mnpboruHHBIC HOXHHUIBI B TUHUM TOCA, BUIbI, KOHCTPYKIIUS, HA3HAYECHHUE U IPUBO/I.

10. CrtpiKOCBapOYHasi MaIlIMHA, KOHCTPYKIIHS U MIPUHIUI PA0OTHI.

11. TlertneobpasoBatenu B tuauu TOCA, UX BUBI U HA3HAUCHHUE U OCOOCHHOCTH KOHCTPYKIIHH.

12. JIuckoBbie HOKHULK B TUHUH TOCA, BUIBIL, KOHCTPYKIHS U HAa3HAYEHHE.

13. KoHcTpykius 000py10BaHUSI CMOTKH IIITPUIICA HA arperate MpoI0IbHOM Pe3KH.

14. KomnoHoBKa u coctaB 000opymoBaHusi HopMOBOUYHOro cTana HerpepbiBHOro TOCA;

15. ObopynoBaHue BXoAsIIee INIaBHYIO JIMHHIO IPOKAaTHOTO CTaHA, €ro Ha3HAUeHHE U Pa3HOBHAHOCTH.

16. TIpokaTHbIC BaJKK — KOHCTPYKIIHUSI, KJIacCU(PHUKAIINS 10 HA3HAYCHUIO U (hopMe

17. Knaccugukaius npoKaTHBIX BaJIKOB M0 MaTepHUaiaM, TBEPIOCTH U H3HOCY.

18. TloAMIMIHMKH CKOJBKEHHS, IPUMEHSIEMbIE B IPOKATHBIX CTaHAaX.

19. TlonmMIHUKK KayeHusl, IPUMEHsIeMble B IPOKATHBIX CTaHAX.

20. Cranunsl pabouei ki1eTH (GOpMOBOYHOTO CTaHA, KOHCTPYKIIHMS, MaTepHaibl, IPUMEHSIEMbIe IPU U3TOTOBJICHUH, TPEOOBAHUS K
MPOYHOCTH U KECTKOCTHU.

21. HaxuMmHbIC yCTPOHCTBA BEPXHET0 Bajika paboyeil KIeTH MEXaHHYECKOT0 THIIa, KOHCTPYKITUS, Ha3HAUCHHUE U 00JIaCTh
MIPUMEHEHUSL.

22. HaxuMHBIC YCTPONCTBA BEPXHETO BaJIKa pabovei KIICTH THIPABIUUECKOTO THIIA, KOHCTPYKIIMS, HA3HAYCHUE U 00J1aCTh
MIPUMEHEHUSL.

23. YHuBepcaJbHbIE MINUHIENIH C MPUMEHEHHEM OpPOH30BBIX BKIAIBIIIECH B MIapHUPaX, KOHCTPYKIIMS, Ha3HAYEHHE W TIPHHITHIT
paboTHI, JOCTOMHCTBA U HEOCTATKH.

24. YHuBepcanbHble MIMTUHACTY C IIApHUPaMHU Ha TMOAIINITHAKAX KaueHusl, KOHCTPYKIIHsI, Ha3HAYEeHHe W PHHIUIT paboTHl,
JOCTOMHCTBA U HEIOCTATKH.

25. 3ybuaTble INMHHAETH, MYQTHI IJIs1 COSIMHEHHS BAJIOB, KOHCTPYKIMS, HA3HAUSHUE U MPUHIUT PabOThI, JOCTOMHCTBA U
HETOCTATKH.

26. Illectep€HHBIE KIIETH U PEIyKTOPA B TIIABHOM JIMHUM MPOKATHBIX CTAHOB, Pa3HOBUIHOCTH, KOHCTPYKIWS M HA3HAYCHHE.
27. JIByXBaJIKOBBIE CBapOYHBIC KaTHOPEI, TprMeHseMble B TOCA, BUIBI, KOHCTPYKITHS, JOCTOMHCTBA U HEJOCTATKL.




28. MHOroBaIKOBEIE CBapOYHEIE KannOpsl, mpuMensieMble B TOCA, BUABI, KOHCTPYKIHS, JOCTONHCTBA M HEOCTATKH.

29. llemHbIe cBapOYHBIE KATHOPHI, KOHCTPYKIUS, ITOCTOMHCTBA M HEJOCTATKH.

30. KoHCTpyKIHs BHYTPEHHEr0 IpaTOCHUMATENS PE3II0BOTO THITA (KOHCOJIBHOTO U C OITOPOH Ha BHYTPEHHIOIO TIOBEPXHOCTH TPYOHI),
JIOCTOMHCTBA M HETOCTATKH IIPHHIUIT PaOOTHL.

31. YerpolicTBa 3auMCTKU BHYTPEHHErO rpaTa B He TuHUM TOCA.

32. OcobeHHOCTH KOHCTPYKINH pabodnX KIIeTel 1 HHCTPYMEHTa, KaTHOPOBOYHBIX, PEIYKIMOHHBIX H IPO(QHIBEHEIX CTAaHOB, HX
HazHaueHue B JinHKH TOCA.

33. Pa3sHOBHIHOCTH MPUBOIOB IIPHMEHIEMBIX B KOHCTPYKINH KaTHOPOBOYHBIX, PEAYKIMOHHBIX M IPO(QUIBHEIX CTAaHOB, HX
0COOEHHOCTH, JTOCTOMHCTBO U HEJJOCTaTKH.

34. TpyOonpaBHIIbHEIC MallIMHEI, KOHCTPYKIUS Ha3HAYCHHUE U IPUBOL.

35. O6opynoBaHue MOPE3KH TPYO Ha MEPHBIE JUIHHEI B JINHUM CTaHA U BHE JIMHUM CTaHA.

36. OOopymoBaHHS y4acTKOB OTACIKH CBaPHBIX TPYO MAJOro M CPEIHETO IHaMETPa;

37. KoMIIOHOBKa M pacIionoxeHne 000pyaOBaHHS LIEXOB [IPOMU3BOACTBA CBAPHBIX IIPSIMONIOBHEIX TPYO OONBIIOro AnaMerpa Ha
TOCA no ciocody «UOE».

38. KoMIIOHOBKa M pacIioyoxkeHne 000pyI0BaHHs IEXOB IIPON3BOACTBA CBAPHBIX MPSIMONIOBHEIX TPYO OONBIIOro AnaMerpa Ha
T3CA no cnocody «JCOE»

39. KoMIoHOBKa U pacroioxeHue 000pya0BaHuUs LIEXOB IPOU3BOJCTBA CBAPHBIX CIIMPAJICIIOBHBIX TPYO OOJIBIIOrO JUaMeTpa Ha
TOCA.

40. OOopynoBaHue MOJTOTOBKH JIMCTA nepe (JOpMOBKOI TpyO OONBILIOro 1uaMerpa Ha rpeccax.

41. ObopynoBaHHE ydacTKa HOITHOKH KPOMOK Ha Ipecce IPpH (OPMOBKE MPSMOIIOBHBIX TPYO OOJBIIOr0 qUaMeTpa 0 IPHHIAILY
«UQE».

42. OOopynoBaHHE yJacTKa IpeaBapUTEIbHON (HOPMOBKH TPYOHO!H 3aroTOBKH Ha Ipecce MpH (POPMOBKE IPSIMOIIOBHBIX  CBAPHBIX
Tpy0 Oombiroro quamerpa mo npuHumy «UOE».

43. ObopynoBaHHE yyacTKa OKOHYATeIbHOU (OPMOBKY TpyOHOI 3ar0TOBKY Ha Ipecce IpHu GOPMOBKE IIPSIMOIIOBHBIX  CBapHBIX TPYO
6osbIoro auaMerpa mo npuHuny «UOE».

44. . O6opynoBaHue y4acTKa NOATMOKH KPOMOK Ha Ipecce NpH (HOPMOBKE NPSIMOLIOBHBIX TPYO OOIBLIOro AuaMeTpa Mo MPUHIHITY
«JCOE».

45. O6opynoBaHH€e yJacTKa Ipecca Maropoil  popMOBKU TPpyOHOH 3aroTOBKU IpH (POPMOBKE MPSIMOLIOBHBIX CBapHBIX TPYO
6osbIoro auaMerpa mo npuHuy «JCOE».

46. OOopymoBaHHe COOPOIHO-CBAPOUHBIX CTAHOB MPH MPOU3BOACTBE CBAPHBIX MPSIMOIIOBHBIX TPYO Oombioro quamerpa Ha TOCA.
47. O6opynoBaHUs KAJIMOPOBKH CBAPHBIX MPSIMOIIOBHBIX TPYO OOJBIIOrO TMaMeTpa Ha THIPOMEXaHUYECKOM DKCIIaHIEPE.

48. O0opynoBaHUs KAJIMOPOBKH CBAPHBIX MPSIMOILIOBHEIX TPYO OOJIBIIOr0 AMAMETpa HA THAPABIMYECKOM Ipecce.

49. O6opynoBanre GOPMOBKH CITUPAICHIOBHBIX TPYO OOJBIIOro qraMeTpa.

50. Meronuka pacuéra Bajia Ha MPOYHOCTh

51. Meronuka pacuéra CTaHUHBI Ha IPOYHOCTH

52. TTapameTpsl paObOTHI THIPOLMINHIPA.

53. Pacuér ruapoumiInHIpa Ha MPOYHOCTb.

54. Meroauka onpeaeneHus 3HEProCUIOBBIX TapaMeTPoB pH (hOPMOBKe.

55. Metonuka onpeieneHus S3HEproCHIOBBIX MTApaMeTPOB Ha COOPOYHO-CBAPOYHOM CTaHE.

56. OmnpezesieHue Macchl MOJIBMYKHBIX YacTei mpecca.

5.2. IlepeuyeHb padoT, BHINOJHIEMBIX 10 AUCHUILINHE (Moayi0, npakTuke, HUP) - acce, pedeparsl, NpakTHUECKHE U
DacyeTHo-rnaduyeckKne nadoThl. KVDCOBLIE DAOOTRL. IIDOEKTRI U 1D,

PacuérHo-rpaduyeckas pabora 1 mo pasmeny Nel (ITK-1.1, TIK-1.2, TIK-2.1, TIK-2.2, TTK-2.3, TIK-3.1, TIK-3.2)
PacuérHo-rpaduyeckas pabora 2 mo pasmeny Nel (ITK-1.1, TIK-1.2, TIK-2.1, TIK-2.2, TTK-2.3, TIK-3.1, TIK-3.2)
Pacuérno-rpaduyeckas pabora 3 mo pasmeny Ne2 (ITK-1.1, TTK-1.2, TIK-2.1, TIK-2.2, TTK-2.3, TIK-3.1, TIK-3.2)
Pacuérno-rpadudeckas pabora 4 mo paszmery Ne2 (ITK-1.1, TTK-1.2, TIK-2.1, TIK-2.2, TTK-2.3, TIK-3.1, TIK-3.2)

5.3. OuenouHble MaTepuabl, HCIOJIb3yeMble 1JIs1 IK3aMeHa (onucaHue O1JIeToB, TECTOB M T.I1.)

o Kypcy B miectoM cemectpe npeaycmorpen sx3amen.(ITK-1.1, TIK-1.2, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, T1K-3.2)
Buiter BKIFOYACT /1BA TEOPETUYCCKUX BOIPOCA U PEIICHHUE 3324, pa30UpaeMbIX HA MPAKTUYCCKUX 3aHATHSX.
Buners xpansitest Ha kadenpe.

5.4. MeTonnka oueHKH OCBOEHMSI TUCHUILIMHBI (MoayJisi, npakTuku. HUP)

[IpomexyTouHas aTTecTanys 1Mo AUCHUIUIMHE IPETYCMOTpeHa B opMe IK3aMeHa.

Jns nomycka K 9k3aMeHy He0OXOIMMO BBITTOJTHEHUE CIEAYIOUINX YCIOBHIA:

1. PerymsipHoe mocenieHue TeKINOHHBIX U IPAKTUYECKUX 3aHITHN

2. BrinonHeHue Bcex MpeayCcMOTPEHHBIX N0 JUCHUIUTMHE KOHTPOIBHBIX MEPOIPHSITHIA

3. BeInonHeHue 1 3a1uTa oT4ETOB 1Mo J1a00opaTopHBIM paboTam

[pu cpave pacyetHO-rpaduyeckort pabOTHI MPEAYCMOTPEHA CHCTEMA OLIEHUBAHMS 110 MSITHOANBEHON CHCTEME.

Jns yenenrsoit cragn PI'P HeoO6XommMo rpaMOTHO U BepHO OTBETHTH Ha 2 TCOPETHUECKUX BOMPOCA MK 1 TeOpeTHIecKHii BOIIPOC U
peInTh 3a1ady.

[kana oneHUBaHMS 3HAHUI 00yUYarOIUXCsl HA YK3aMeHe:

O1eHKa «OTIMIHOY - 00yJaroNIuiics TTOKa3bIBAeT NITyOOKHE, HCUEPITBIBAIOIINE 3HAHUS B 00beMe MPOHAEHHOH IPOrpaMMBbI, YBEPEHHO
JEeHCTBYET MO MPUMEHEHHIO MOTyYeHHBIX 3HAHUI Ha TIPAKTHUKE, TPAMOTHO U JIOTHIECKH CTPOMHO M3JIaraeT MaTepHal pu OTBETE,
ymeeT HopMyITUpOBaTh BEIBOABI H3 H3JIOKEHHOT'O TEOPETHIECKOT0 MaTepHaa, 3HAeT AOMOTHUTEIBHO PEKOMEHIOBaHHYIO JIUTEPATYPY.




OHCHKa «Xopouo» - OGy‘-IaIOHII/II‘/’ICﬂ TMOKAa3bIBAaCT TBEPABLIC U JOCTATOYHO IIOJIHBIC 3HAHUS B o0bemMe HpOﬁHeHHOﬁ IporpaMmasl,
JA0IyCKacT HC3HAYUTCIIbHBIC OIIHNOKH IIpHA OCBCIICHUH 3aJITaHHBIX BOIIPOCOB, IIPAaBUJIBHO I[eP'ICTByeT 110 IPUMCHCHUIO 3HaHUHN Ha
IPAKTUKE, YCTKO U3JIaract MaTepuall.

OHCHKa «YAOBJICTBOPUTCIIBHO» - 06y‘-IaIOHH/II\/‘IC${ [IOKA3bIBAET 3HAHUS B 00bEME HpOﬁﬂeHHOﬁ MporpaMmsbl, OTBETHI U3JIaracT XOTs U C
OHII/I6KaMI/I, HO YBEPCHHO HCHPABISACMBIMH I1OCJIC AOIMOJHUTCIbHBIX U HABOAAIINX BOIPOCOB, IPABUIIBHO HeﬁCTByeT 10 MPUMEHCHHUIO
3HaHUHN Ha IIPAKTUKE;

OHCHKa «HCYAOBJICTBOPUTCIIBHO» - 06yqa}om1/n7lcs; AOITYyCKaceT pr6I>Ie OIIKOKHU B OTBCTEC, HC TIOHUMACT CYIIHOCTH U3JIaracMoro
BOIIPOCa, HEC YMECT IIPUMCHSATH 3HAHHA Ha IPAKTHUKE, JA€T HCITOJIHBIC OTBETHI Ha JOIMOJHUTCIBHBIC U HABOASAIINEC BOIIPOCHI.

OHCHKa «HC sABKa» — o6yqa}omnﬁcs; Ha 5K3aMCH HC sABUJICA.

BosmoxxHOo MPOCTAaBJICHHUEC OLICHKH 3a 5K3aMCH Ha OCHOBC OLI€CHOK KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ ceMeCTpa

Pe3ynbTaT 0CBOGHUS KOMIIETEHIMH (YacTeil KOMIETEHIMI) YCTaHABIMBACTCS CIEYIOIUM 00pa3oM:
Onenka «OTnmaHO» - KomneteHIws  copmupoBaHa.

Onenka «Xopomro» - KomnereHuus chopMupoBaHa.

OneHka «Y 10BIETBOPUTENbHO» - KommneTennus  chopMupoBaHa.

Onenka «HeynosnerBopurensHo» - Komnerennus He copmupoBaHa.

Kputepru OIlleHKH BBITOTHEHHUS Ta0OPATOPHBIX paboT

1. Hanmame 3aBepuieHHOTo, 0pOPMIICHHOTO B COOTBETCTBHH C TpeOOBaHUSAMH oTdeTa. OTYeT BKIFO-9aeT B ce0sl CIIEIYIOIIIE Pa3 Iebl.
0 TUTYNBHBIH JIUCT C Ha3BaHUEM PabOThI

0 Llens paboThl

0 Kparkue Teoperndaeckue cBeeHHs

0 Onucanue 1ab0pPaTOPHON YCTaHOBKH

0 Pe3ynbTaThl SKCHIEpUMEHTA B BHJIE TaOIHII, rpad)UKOB, pe3yIbTATOB pacyera.

0 BeiBo U3 paboThI, BKITIOYAIOIIHI B ce0sl OMMCaHUEe MPOJICITaHHON PaboThI, 3aKITI0OYECHUE O TOM, COOTBETCTBYIOT JIU ITONTY4CHHBIC
PE3YNBTATHI TEOPETHIESCKH OXKUIABIIUMCS, a pac-ueTHbIC BETUYNHBI — TAOJIUYHBIM 3HAUCHHUSIM (CIpaBOYHbIM). ECITH UMEIoTCs
HECOOTBETCT-BUS, HX HY)KHO OOBSICHHTb.

2. Hanmume pereHHbIX 3a/1a4, COOTBETCTBYIOIINX JaHHOM J1abopaTopHOi paboTe 1 HoMepy CBOeH Opurapl.

3. CTyneHT HOJDKeH YMETh OTBETUTB Ha CIICIYFOLIHNE BOIPOCHI.

0 B uem 3axiroyaeTcsi CyTh HCCICAYEMOro (PU3UUECKOTO SBICHUS?

0 TTosICHUTB XOJ1 MOTYYCHHBIX IKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

0 BeiBectH pabouyro ¢popmyiy.

0 Kak m3MeHsTCs pe3ysibTaThl PACYETOB (X0 KCICPUMEHTATIBHBIX KPUBBIX) IPH H3MEHEHUH YCIIOBUI SKCIIepuMeHTa?

0 CTyzeHT JOKeH OBITh TOTOBBIM OTBETUTB HA MPE/UIOKEHHBIC B METOJMYKE KOHTPOJIBHBIE BOIIPOCHI.

* Ecnu cTyeHT uMeeT ot4er, o OpMIICHHBIH B COOTBETCTBUH C I1. 1, MHCHMEHHBIC OTBETHI HA BCE KOHTPOIJIBHBIC BOIPOCHI U PEIICHHEIC
3a/1a4u, T0o 0e3 Gecebl ¢ pernojaBareneM OH MOXKeT paccuuThiBaTh Ha oleHKY «YJJOBJIIETBOPUTEJIBHOY.

* Ecnu cTyeHT uMeeT 0T4eT, ohOpMIICHHBIH B COOTBETCTBHH C I1.1, pELICHHBIC 3a/1a4H, IPABIILHO OTBEYAET Ha MPEI0KECHHBIC
MpernoaBaTeneM KOHTPOIbHBIE BOMPOCHI, TO MOXKET PACCYUTHIBATH Ha OLIeHKY «XOPOIIO».

* Ecnu cTyeHT uMeet ot4er, ohOpMIICHHBIH B COOTBETCTBHH C I1.1, pELICHHBIC 3a/1a4H, IPABHILHO OTBEYAET HA MPEI0KECHHBIE
IperoaaBaTeseM KOHTPOJIBHBIC BOIPOCHI, PABIUIBHO OTBEYAET Ha JAONOIHHUTEIBHBIC BOIIPOCHI [0 TEME J1a00paTopHOil paboThl, TO
MOXET paccuuThiBaTh Ha OlleHKY «O TJIMUHO».

Kpurepuy onieHKH BBIITOIHEHUS pacdETHO-TpaduecKoi paboThl M JOMAITHETO 3aaHus:

- OLICHKA "OTJIMYHO" BBICTABJISCTCS CTY/ICHTY, €CJIM OH BBIMIOJHUII PEIICHHUE B IIOJTHOM 00BEME, XOPOIIO apIYMEHTHPYET X0/ PEIICHHS
1 IPUMEHEHHUSI OCHOBHBIX PacueTHBIX (hOpMYIT; rpaduuecKas YacTh 3a1aHMs OXBATHIBACT OCHOBHBIC PACUCTHBIC JICMEHTHI U JaCT
MOJTHOE MPEACTABICHHE O METOIUKE PACUCTa;

- OLICHKA "XOPOIIO" BBICTABISICTCS CTYACHTY, €CJIH OH BBIIOJIHHUII PEUICHHE B IOJHOM 00BeMe C HEOOIBIIMMHE ITOMPABKAMH, XOPOIIO
apryMEHTHUPYET XOJ] PELICHHS 1 IIPUMEHEHHSI OCHOBHBIX PacyeTHBIX (hopMyi; rpadyuueckast 4acTh 3aIaHUsI OXBATHIBACT OCHOBHBIC
pacyYeTHBIC IEMEHTHI U JACT NPECTABICHUE O METOIUKE PacyueTa,;

- OLICHKA "yJIOBJICTBOPHTEIBHO" BHICTABIISICTCS CTYICHTY, SCIIH OH BBIMOIHUII PELICHHE [I0 OCHOBHBIM MTO3ULIMSIM METOIUKH C
HEOOJBILIMMH TIONPABKAMH, HE BCEIa apTyMEHTHPYET X0/l PEIICHUS U IPUMEHEHHUSI OCHOBHBIX pacueTHbIX Gopmyir; rpadudaeckas
YacTh 3aaHKs OXBATHIBACT TOIBKO YaCTh PACUCTHBIX JIEMEHTOB U JaeT 00IIee MPEICTABICHHE O METOMUKE pacueTa;

- OLICHKA ""HEYIOBICTBOPUTEIIHHO" BBICTABILSICTCSI CTY/ICHTY, €CIIH OH BBIMOJNHII PEIICHHE B 001IeM BU/C (OTACIbHBIC PACUCTHBIC
SIIEMEHTBI)C TIONPAaBKaMH; HE apTYMEHTHPYET XO/[ PEIICHHUSI M IPUMCHEHHUS OCHOBHBIX PaCYeTHBIX (hopMyi; rpadyuueckast 4acth
3aaHKs OXBAThIBACT MCHBIIIYIO YaCTh PACUCTHBIX JIEMECHTOB; 1AeT HEKOMIICTCHTHBIC CYXKICHUS 110 METOMKE BBIMIOIHCHHS pacyera.

6. YHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JlUTEpaTYpa

ABTOpBI, COCTABUTENIN 3arnaBue Bubnmmorexa W3 patenscTBO, O




ABTOpI)I, COCTaBUTCIIN

3ariaBue

bubmmoreka

M3narenbcTBO, roj

JI1.1 |Konukos A.IL, MamuHsl ¥ arperaTsl ONeKTpOHHBIH KaTanor Mocksa MIUCHUC, 1998
Pomanenxo B.I1. TpyOHOr0 IPOU3BOACTBA:
Komukos A.IL, yaeOHOe Iocodue
Pomanenko B.II. ,
CamycesC.B.
JI1.2 |PomanueB b.A O6paboTtka MeTasIoB DJEeKTpOHHBIH KaTanor Mocksa MUzparensckuii lom

,Jonuapyk A.B.,
Pomannes b.A
,Jonuapyk A.B.,
Basunkun
H.M.,Camyces C.B.

JIABJICHUEM: YU4EOHHUK

MMUCHC, 2008

1.3

Hanuenko B.H.,
Komukos A.Il.,
Pomannes B.A.,
Camyces C.B.

TexHonorust TpyOGHOTO
IIPUO3BOJICTBA: YUEOHUK

DJEeKTPOHHBIH KaTauor

Mocksa UHaTepmer
Wuxunupunr, 2002

JI1.4

Pomannes B.A.
B.A.Pomannes,A.B.I'on
yapyk, H.M. BaBuinkus,
C.B. Camycen

TpyOHOE IPOU3BOICTBO:
y4eOHUK

DJEeKTPOHHBIH KaTauor

Mockga 13xa./lom MUCHUC,
2011

6.1.3. Merognueckne pa3paGoTKu

ABTOpBI, COCTaBUTCIIN

3arnaBue

bubnuoreka

MznatenbcT 0, Tofq

JI3.1 |Camyces C.B., Teopusi, TeXHONOTHS U Mertoauueckue mocoous Brikca, 2010
®oprynatoB A.H., o0opy/oBaHHE LIS
Osuyaposa H.B. MIPOU3BO/ICTBA MPSIMOIIOBHBIX
CBapHBIX TPYO OOJBIIOrO
nuametpa B uHud TOCA:
YuebHoe mocobue
JI3.2 |Camyces C.B., Teopusi, TEXHONIOTHS U Mertoauueckue mocoous Brikca, 2013
®doprynatoB A.H., o0opy/noBaHHE IS
Osuaposa H.B. TIPOM3BOCTBA MPSIMOLIOBHBIX
CBapHBIX TPYO OOJBIIOrO
nuametpa B muauu TOCA -
1420.Yacts 1: YuebHOE
nocodue
JI3.3 |Camyces C.B., MonenupoBaHue npoiiecca Meronuueckue nocoous Beikca, 2018
®doprynatoB A.H. (hopMOBKH TpYO OOJBILIOrO
nuamMertpa 1o criocody "UOE™:
yueOHOe rocodue
JI3.4 |Camyces C.B., Oprannzanys 1 BHIIIOJIHEHHE Meroaudueckue mocooust Bprikca, 2008
®doprynatoB A.H., KypPCOBOT'O IIPOEKTa IO KypCy
.Maxaposb.B, «MamuHbel ¥ arperaTsl IS
I'ypeesB.B.. npousBoacTtea CITN»:
Meroanueckue yka3zaHus
JI3.5 |Camyces MopenupoBaHue mporecca Meroauueckue mocoous Brikca, 2019

C.B.,®oprynatos A.H.

(hopMOBKH TPYO OOJBIIIOrO
nquamMetpa 1o criocooy "JCOE™:
yueOHOe Tocodue

JI3.6

3enennos, Camyces C.B.

TexHonmorust Npou3BOACTBA
OECIIIOBHBIX U CBAPHBIX TPYO.
UY.1.: Yuyebnoe mocobue

Meronnueckue mocoodust

Mocksa, 1989

JI3.7

Camyces C.B.,
®oprynatos A.H.,
Xomogosa H.A.

Pacuer TexHOIOrnYecKnux
IapaMeTpPOB TPOIIECCOB B
HenpepblBHBIX TOCA u
MIPOYHOCTHBIE PACUETHI
obopynoBanus. Yacts 1:
cOOpHUK 3a/1a4: COOPHHK 33124

Meroanueckue mocoodus

Brikca, 2016




ABTOpI)I, COCTaBUTCIIN 3arnasue bubnuoreka I/I3,£[aTeJ'H>CTBO, rong

JI3.8 |Camycesn C.B., Pacuer TexHOMOrHYECKHX Meronuueckue nocodus Beikca, 2016
®oprynaTos A.H., IapaMeTpoOB IIPOIECCOB B
Xononosa H.A. HenpepbIBHBIX TOCA u

IIPOYHOCTHEIE PaCYeTHI
obopynoBanus. Yacts 2:
cOopHuk 3a1au: COOpHUK

3a1a4
JI3.9 |Camyces Teopus u TexHONOTNUS Meronuueckue mocooust , 2020
C.B.,®oprynaTtoB IIPOU3BOJICTBA CTAJIBHBIX TPYO

A.H.,ITaxomoB B.I1. .1

6.2. ITepeuens pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAMOHHOI ceTu «IHTEepHET»

Mackwuieiicon A.M., Camup B.U., Komuccapuyk YO.C. |https:/fr-lib.ru/books/tekhnika/trubopravilnye-mashiny-

31 |- TpyGonpaBuibHbIE MAIIUHBL - MaIIMHOCTPOCHUE download962585
1971

6.3 IlepeyeHs MpOrpaMMHOro odecrevyeHunst

.1 |- MS Office

1.2 |- LMS Canvas

1.3 |- MS Teams

1.4 |-OC Windows

6.4. l'[epe'{em) l/lH(l)OpMaHI/IOHHLlX CIIPaBOYHBIX CUCTEM U HpO(l)ECCI/IOHaJILHLIX 0a3 JAHHBbIX

N.1 |Hayunas snexrponHas 6ubnnoreka eLIBRARY .ru — URL: https:/elibrary.ru/

N.2 |Hayunas snextponHas 6ubnmnoreka MUCHUC - URL: http://elibrary.misis.ru/login.php

OnexrpoHHas 6ubnuoreynas cucrema (9bC) — «YHuBepcuterckast Onba1oTexa OHIalH» OTKPBITHINA KPYIJIOCYTOUHBIN

n3 JIOCTYII Yepe3 UHTEPHET ¢ perucTparueii B 6udianoreke u BBogoM napoist.- URL: http://biblioclub.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenue OcHaienue

2 Mauvssl ¥ arperatsl JJisi IPOM3BOACTBA |[KOMITBIOTED, IPOEKTOP, IKPaH, MHTEPAKTUBHAS JOCKa
CBapHBIX TPYO U npoduseit KOMIUIEKT TEMaTHYECKUX NPE3EHTAlUH, 10CTYl K HHTEPHETY

35 Maiunbl W arperatsl uist npou3BojcTa|Kommuiekt y4deOHONH wmebGenmn Ha 20 MOCafouyHBIX MECT,
CBapHBIX TPYO ¥ npoduieii KOMIIBIOTEp, IPOCKTOP, JKpaH, HWHTEPAKTUBHAs JOCKa,

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

1. IlocewmaTs Bce BUBI 3aHATHH.

2. CBOEBPEMEHHO 3apErHCTPUPOBATHCS HA PEKOMEHIOBaHHBIE 3JIEKTPOHHbIE pecypesl -LMS Canvas u MS Teams.

3. IIpy BO3ZHMKHOBEHMH JIFOOBIX BOIIPOCOB IO COZIEPIKaHHIO Kypca M OpraHU3alii padoThl CBOEBPEMEHHO 00paIaThes K
MpernoaaBaTelio (B 4achbl OYHBIX KOHCYIbTanui, depe3 MS Teams wiun LMS Canvas).

4. AKTUBHO pabOTaTh C HOPMATUBHO-TIPABOBBIMH 0a3aMH CAalTOB, HAXOISIIIUMCS B OTKPBITOM JIOCTYIE B ceTu MHTepHeT.

5. meTp 1ocTyn K KOMITBIOTEPY, TOAKIIOYEHHOMY K ceTu MHTepHer.

KagecTBeHHOE OCBOCHUE MUCIMIUIMHBI BO3MOXKHO TOJBKO MPU CUCTEMATHYECKOH CaMOCTOsTENFHON paboTe, YTo NOAIEePKUBAETCS
cucreMol Tekyiiei arrecraiui Ha LMS Canvas.

JlononHuTenpHas aurepaTypa (¢ JIUTepaTypoil MOXHO paboTaTh Ha kadeape B yachl KOHCYnbTaiuu u CP)




