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PaGouas mporpamma cocTasena Ha ocHoe @T'OC BO - MarkcTpatypa 110 HalpaBICHHIO
nogroTosku 22.04.02 Merannyprus (npuxas MusoGprayku Poccrn ot 24.04.2018 1. Ne 308)

PaGouas mporpaMma paccMoTpeHa M ojo0peHa Ha 3ace/laHHH xaenpsl Llndpossie
JBOMHHKH B 00paboTKe MaTEPHATIOB

26.01.2022, nporoxon Ne 6 % é /:L
3as. kadenp - '“‘"’/ M.J. Pymsisuen

PaGouas nporpaMMa 0106peHa METOTHUECKOH KOMUCCHEH I/IQHHO?
|- A.B. SIpocrnasues

15.02.2022 r. npotokon Ne 5 v ‘/C
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nouent kadenpsl TOM, o-p. TEXH. HayK W JI.H. Unkuies

4

Penensent: /4
3aB. kaenpoit TCuCA, I-p TeXH. HayK ; N.1O. Me3un

4




JIncrakTyaau3anMunporpaMmsbl

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogoopeHa ais peanusanuu B 2022 - 2023 yaeOHOM
rofy Ha 3acenanuu kadenpsl Lludporie 1BOHUKHN B 00pabOTKE MaTepHaIoB

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.H.?}IMHHLIeB

[Tporpamma nepecMoTpeHa, odcykaeHa u ogodpena i peanuzauuu B 2023 - 2024 yuebHoM
rofly Ha 3acefanuu kagenpsl Lludposbie 1BOMHUKHN B 00pabOTKE MaTepuasIoB

IIporokomor 20 . Ne
3aB. kadeapoii M.U. PymsiHiieB




1Henmunpakruku/HUP

HensimuydeOHOHAYYHO-UCCIIEIOBATENLCKONPAOOTHI(TIONyYeHUETIEPBUYHBIX HABLIKOBHA
YUHO-HCCIIEI0BATENbCKOMPAOOTH )MaruCTPasiBISIOTCSA: IOATOTOBKAKPEILIECHUIOMPO(eCCHOHANTBHBI
X33JJaYBCOOTBETCTBUUCIIPO(HIILHOWHAIPABICHHOCTHI000Pa30BaATEIILHONIIPOT pAaMMBIMATCTPATY
pr122.04.02Metamtyprus, iBUAAMUTIPOPECCHOHATBHOUIEATETbHOCTH-HAYYHO-HCCIICIOBATEIBCK
OM, TEXHOJIOTUYECKOMMOPraHN3alMOHHO-YITPABICHYECKOM.

23apauyunpaxkruxu/HUP
BrinycKkHUK,0CBOUBIIMHIIPOTPAMMYyMarucTpaTypbilioHApaBIeHUIONOAroToBKNU22.04.02
Mertamnyprust, ipoduib-1{udpoBeie IBOWHUKHBOOPAOOTKEMATEPUAIOB, TOKEHOBITETOTOBPEIIIAT
bCJIEIYIOIIHUENTPOPEeCcCUOHANbHbIC3a AU
-IIPOBOIUTHIIONCK,aHATTN3,CHHTE3UTIPEICTABICHUEHH(DOPMAIIUUTIOMATEPUAIAMHUTIPOLIECCaM;
-IPOBOIUTHHAYYHBICUCCIIEIOBAaHUSMUCTIBITAHUS,00pa0aThIBaTh,aHATU3UPOBATHUIIPEICTABIIAT
BUXPE3YJIbTATHI;
-pa3pabaThIBaTbMOICTUUMETOIUKHHICCIIEI0BAHUAIPOLIECCOBUMATEPUAIOB;
-BBITIOJIHATHIUTEPATYPHBIMAIIATEH THBIUTTONCK,COCTABISIThHAYYHO -TEXHUYECKUEOTYETHI, Ty 0T
UKallUW;
-KOOPIUHUPOBATHPAOOTHIMCOIIPOBOKIATHBHEIPEHUIHAYYHBIX PAa3pa00TOKBIIPOU3BO/ICTBO;
-OCYIIECTBISATHMAPKETUHTHAYKOEMKUX TEXHOJIOTUH.

3MecronpakTukn/HAPBCTpYyKTYpeoOpa3oBaTebHONIPOrpaMMbl
Hnanpoxoxaenusnpaktuku/HAPHeoOxoqumbI3HaHusI(yMEHUS, BIaieHUS ),cPOPMUPOBAH
HBIEBPE3YIIbTaTEH3yYCHHS TUCIIUTLIIH/ TIPAKTHK:
OcBoeHHas mporpaMMa OakanaBpuaTa
3nanus(yMEeHHS, BIaIeHIS ), 10Ty YeHHBIEBIIPOLIECCETPOX Ok eHusmpakTuku/ HU POy nyTH
NHTepHeTBemeBMETAILITYpTrun
MatemaTnuecKoeMoAeNNPOBAaHNENONI TUMHU3ALMATEXHOIIOTMMMETaUypri4eCKOrOIPOU3B
0JICTBa
[TaTeHTOCITIOCOOHOCTHUITOKA3aTEIUTEXHUYECKOTOYPOBHAPA3pabOTOK
ITpon3BoCTBEHHAA-TEXHOIOTHUECKasI(MTPOEKTHO-TEXHOJIOTHUECKas )IPaKTHKa
IIpocnexxnBaeMOCTbUMOAENNPOBAHNEMATEPUATIBHBIXITOTOKOBBMETAIUTY PrUYECKOMIIPOU3
BOJICTBE
[MudpoBuzanusMeTamTyprudeCKoronponu3BoICcTBa
WNuayctpuanpHasicTaTUCTUKA
M HHOBaIMOHHBIEPEICHUSBMETAJUTY PrUYECKUXTEXHOJIOTUSX
VHHOBaIIMOHHBIEPELIEHUBMETAIUTY PrU4ecKOMOOOPY10BaHUH
KoHTponbrcucTeMbplyipaBlIeHUATEXHOIOTHYECKUMUITPOLIECCaMU
MenemKMEHTKa4eCTBa
[ToaroToBKakmpoue ype3aluThIN3aIU TaBbITyCKHOMKBANN()UKAITMOHHOWPAOOTHI
[Ipou3BoicTBEHHAS-TIPEIAUTIIIOMHASTIPAKTHKA
CoBpEMEHHBIETEXHOJIOTUATTPUHATHPEIEHUMBUEPHONMETAILITYPI U
CoBpeMEHHBINMHKUHUPUHI TEXHOJIOTMIIMETAIUTY pru4eCKOrOIpOU3BOICTBA

4MecTonpoBenenusinpakrukun/HUP
VYyeOHasiHay4yHO-HCCIIe10BaTeIbCcKaspadoTa(IoayyeHueepBUYHBIX HABBIKOBHAYYHO-HCC

JIe10BaTeIbCKOMPaOOTH ) IPOBOAUTCAHAOA3eKadepbITeXHOT0rnioOpadboTkuMaTepuanosuHMN"

Hanocraneit"®I'bOYBOMI TYum.I".11.HocoBa».
Cnocobmnposenenusnpakruku/HUP:ctatmmonapuas
ITpaktuka/HUPocymecTBIseTCAINCKPETHO

SKommneTeHIHNO0y4aroerocs,popMupyemMbieBpPe3yabTaTeNPOX0KIeHU S
npaktukn/HAPunianupyembiepe3yibTaTbl00ydeHHSA

Bpesynbrarenpoxoxaeausinpaktukn/ HUPoOyuaronuiicsgomkeHo01aaaTbCae Iy IIME
KOMIIETEHIIUSIMH



Konunnukaropa

NHaukaTop10CTUKEHUSAKOMIIETEHLIMU

YK-1 CnocobGeH oCymecTBIsATh KPUTHYCCKUN aHaiu3 NpPOOJEMHBIX CHUTyalldidi Ha OCHOBE
CHCTEMHOTI'0 MMOAX01a, BEIPA0ATHIBAThL CTPATErNI0 IEHCTBUI

YK-1.1

AHanu3upyeTr MpoOJEMHYIO CHTYalUI0 KaK CHCTEMY, BBISBISS €€
COCTAaBJISIFOLIIME U CBSA3M MEX/1y HUMH

VK-1.2

Kputnueckn oOIeHHMBaeT HaJIEKHOCTh HCTOYHHMKOB HH(OpManu,
paboTaeT ¢ mMpOTHUBOPEUNBOW HH(POPMALIUEH U3 PAa3HBIX HCTOYHHKOB,
orpezenser npobessl B HHGOPMAIH, HEOOXOAUMON IS peIIeHHs
OpoOJEeMHON  CUTYallMM, W NPOEKTUPYET TPOIECChl MO HX

YK-1.3

Pa3pabarbiBaeT U COJEp)KaTENbHO AapryMEHTUPYET CTpaTeruio
pelieHust MpoOJIEMHOW CUTyallUM Ha OCHOBE CHCTEMHOIO U
MEXIUCLHUIUIMHAPHOTO IOJAXO0J0B; CTPOUT CLIEHApUM pealn3aluu
CTpaTeruu, ONpeAesss BO3MOXKHbIE PUCKM W Npeajaras MyTH HX
YCTpaHEHUs

YK-4 CnocobeH mpUMEHATh COBPEMEHHbIE KOMMYHHMKATHBHBIE TE€XHOJIOTMH, B TOM 4YHCJIE Ha
HHOCTPaHHOM(BIX ) sI3bIKE(axX), I aKaJeEMUUECKOr0 U IPOGECCHOHATBLHOTO B3aNMOIENCTBHUS

YK-4.1 VYcraHaBnMBaeT KOHTAKThl U OPraHU3YeT OOILLEHUE B COOTBETCTBHUH C
HOTPEOHOCTAMU COBMECTHOI NesITebHOCTH, UCHOJb3Ys
COBPEMEHHbIE KOMMYHHUKAIIMOHHbIE TEXHOJOTUU

YK-4.2 CocraBnser JIeJIOBYIO JOKYMEHTAIMIO, CO3[aeT  pPa3jIuvHbIC
aKaJeMu4yeckue Win NpodeccHOHaNbHbIE TEKCThl HAa PYCCKOM H
MHOCTPAHHOM $I3bIKax

YK-4.3 IIpencraBisier pe3ysbTaThl HMCCICAOBATENBCKOM M IPOEKTHOM

JeSITeIbHOCTH Ha PA3JIMYHBIX IYOIMUHBIX MEPONPUATHIX, YUACTBYET
B aKaJIEMHYECKUX U MPOPECCHOHATBHBIX AUCKYCCUAX HA PYCCKOM H
WHOCTPAHHOM S3BbIKaX

IIK-1 Cmocoben OIPCACIIITE OPraHU3allMOHHBIC W TCXHUYCCKUC MCPBI JIA BbIITOJTHCHHUA
MMPON3BOACTBCHHBIX SaI[aHPII}'I IO BBIIYCKY TOPAYCKATAHOIO IIpOoKaTa W HWHXUWHHUPUHIA
TCXHOJIOTHMYCCKHX TTPOLICCCOB

IK-1.1

YcTaHaBIMBaeT OCHOBHBIE TpeOOBaHUS K TEXHOJIOTHUYECKOMY
000pyI0BaHUIO ISl IPOU3BOJICTBA TOPSIUEKATAHOTO MPOKaTa
1 BO3MOYKHOCTb €r0 MOJIEpHU3AIINU

I1K-1.2

OO0ecneunBaer CTaOUIIBHOCTh TCXHOJIOTHYCCKOTO mnmponecca
IMPOU3BOJACTBA I'OPAUCKATAHOT'O ITPOKATa; NPUHUMACT PCIICHUA

0 Tpe6yeMBIX PErIIaMCHTUPYCMBIX KOPPEKTHUPOBKAX HaAa OCHOBC
KOHTPOJIA TCKYIINUX OTKJIOHCHHI OT 3a/IaHHBIX BCJIMYHH ITapaMETPOB
W IPOU3BOJCTBCHHBIX

[1K-1.3

OCYHIGCTBJ'ISIGT KOHTPOJIb KA4YCCTBAa TroOpAYCKATAHOr'o IIpOKaTa Ha
CTaguiaX TCXHOJOI'MYCCKOro mnmponccca nu TOTOBOH OPOAYKIIUN

IIK-2 Cnocoben OIPCACIIATL OPraHU3allMOHHBIC W TCXHUYCCKUC MCPBI JIA BbIITOJTHCHHA
IMPON3BOJACTBCHHBIX Ba)IaHI/Iﬁ II0 BBIITYCKY XOJOJHOKATaHOro JIMCTa W HWHXWHUPUHIA
TCXHOJIOTHYCCKHX ITPOLICCCOB

[1K-2.1

VYcraHaBnuBaeT OCHOBHBIE TpeOOBaHUS K TEXHOJIOTHUYECKOMY
000py/ZIOBaHUIO [UIsI TPOU3BOJACTBA XOJIOJAHOKATAaHOTO JIUCTa H
BO3MO’KHOCTb €r0 MOAEPHH3AIIUU

[1K-2.2

ObecneunBaeT  CTaOMJIBHOCTh  TEXHOJOTMUYECKOIO  Ipoliecca
MIPOM3BOJICTBA XOJOJHOKATAHOIO JIHCTA; NMPUHUMAET PpEHICHUs O
TpeOyeMBbIX pErIaMEeHTHPYEMBIX KOPPEKTUPOBKAaX Ha OCHOBE
KOHTPOJISI TEKYIINX OTKJIOHEHUH OT 3aJJaHHBIX BEJIMYUH MapaMeTpoB
Y IPOU3BOJICTBEHHBIX M1OKA3aTEIeH

I1K-2.3

OcymecTBiIsieT KOHTPOJIb KadyecTBa XOJIOJHOKATAHOTO JIMCTa Ha
CTAJUSIX TEXHOJOTMUYECKOI0 IPpolecca 1 TOTOBOM IPOAYKIINH




[1K-3 CnocoGeH ompenensTs OpraHu3allMOHHBIE U TEXHUYECKHE MEPBI 10 BBITYCKY METHU3HOM
IPOAYKIMH TPOU3BOICTBEHHBIMU MTOAPA3AEICHUIMU

[1K-3.1 KonTponupyer Tekyiiye OTKIOHEHHs OT 3aJlaHHBIX [apaMeTpoB U
MoKa3aTesiel MpoIecCOB MPOU3BOACTBA METU3HOM MPOAYKIUH U Tpadura
BBINYCKA FTOTOBOM MPOYKIIUU

I1K-3.2 AHanu3upyeT W3MEHEHHUsI IM0Ka3aTeliell TEeXHOJIOTHYECKUX MPOLIECCOB
MIPOM3BOJICTBA METU3HOM MPOAYKIHH

[1K-3.3 [Ipynumaer  pemieHMsT O  pPEIVIAMEHTUPYEMBIX  KOPPEKTHPOBKAX
TEXHOJOTHYECKHUX MPOIIECCOB MMPOU3BOJICTBA METU3HOM MTPOYKIIMH

I1K-3.4 Bener Ha OymMaxHBIX M (WMJIM) DJIGKTPOHHBIX HOCHUTEISAX YYETHYHO U

TEXHOJIOTMYECKYI0 JIOKYMEHTALMIO IeXa [0 IPOU3BOJACTBY METHU3HON
OPOAYKINH

[1K-4 Cniocoben onpenenaTs opraHM3alMOHHbBIE MEPHI U1 BBHIIUIABKHU CTAlld B KOHBEpTEpE

[1K-4.1 OneHuBaeT XOJI M pe3yJbTaThl IMPOU3BOJACTBA CTAM B KHUCIOPOJHOM
KOHBEpTEpE

I1K-4.2 Pemraet npogeccronanpHble 33/1a41 10 IJIAHUPOBAHUIO POU3BOCTBEHHBIX
3aIaHUl M KOPPEKTUPOBKE IIPOIlECCa BBIILIABKM CTajld B KOHBEPTEpE €
000CHOBAHHEM MPUHATHIX TEXHUYECKUX U TEXHOJIOTMYECKHX Mep

[1K-4.3 KoHTposnnpyeT TeXHOJIOrHYeCKUi POLECC BBIIIABKYU CTaIM B KOHBEPTEPE,

BEJICHUE YYETHOH NOKYMEHTAalluH, MPOILECC yXoJa U MPO(HIAKTUYECKOTO
0CMOTpPa 000pYyIO0BaHNSI KOHBEPTEPOB

[1K-5 CriocobeH omnpenensTs OpraHu3alMoOHHbIE U TEXHHYECKUE MEPHI 110 BHETIEYHOH 00paboTke

CTaJIM B KOBIIIC

I1K-5.1

AHanu3upyeT X0l M pe3ylnbTaThl 00pabOTKH CTalu B CMEHY, MPOBOIUT
TEXHUYECKYIO0 JIMAarHOCTHUKY OOOpYyIOBaHMs JUIsi BHEMEYHOH 0OpabOTKH
MeTajuia

I1K-5.2

Pemaer mpodeccrnonanpHble 3aa41 MO TUTAHUPOBAHUIO TPOU3BOJICTBEHHBIX
3aIaHAl U KOPPEKTUPOBKE TMPOIIECCOB BHEMEYHOM 00paboTke cTanu B
KOBIIIE C 0OOCHOBAaHHEM MPUHATHIX TEXHUYECKUX M TEXHOJIOTUYECKUX Mep

I1K-5.3

KOHTpOHI/IpyeT TCXHOJIOTUYCCKUEC TIPOLCCChI BHEIIECYHOM 06pa60TKI/I

METaJljia, COCTOSAHUE TEXHOJOTUYCCKOI'O O6ODYJIOB3HI/I${.

IIK-6 Cnocoben OIIPEACIIATE OpPTraHHU3AlMOHHBIC W TEXHUYCCKHUEC MCPbBI JIA HerepLIBHOﬁ

Pa3IMBKH CTAJIH

[1K-6.1

OrueHuBaeT  mapameTpsl  Ipolecca U COCTOSIHUE

TCXHOJIOTHYCCKOT'O O6ODYI[OBaHI/I$I

pa3IMBKU

[1K-6.2

Pemraer 3ala4yi, CBA3AHHBIC C TTOJYUCHUCM U nepeﬂat{eix’l I/IH(I)OpMaI_II/II/I 0
COCTOSIHHUH 060py210BaHI/I$[, €r0 HCUCIPABHOCTIAX MW ME€pax IO HX
YCTPAHCHUIO, C COIJIAaCOBAHUCM U CI/IHXPOHI/I33.I_II/IGI71 Ppa(I)I/IKOB IIOCTaBKH
METaJu1a, SKCIUTyaTaluu O60py210BaHI/I5{ B COOTBETCTBHUH C COPTAMCHTOM
CTalii, CMCHBI 3a/laHud, IPUHUMACT PCHICHUA MO0 KOPPCKTHPOBKE MpOIECCa
Pa3sInBKH

[1K-6.3

KOHTpOHI/IpyeT COCTOSIHUC OCHOBHOI'O U PE3CPBHOIO 060pyI[OBaHI/I}I JJI
PA3JIUBKHA CTAJIN U €0 TOTOBHOCTE JAJIA MPOBEACHNA aAbIOCTAXKHBIX pa60T

IIK-7 Cmnocoben ONpCACIIATL OpPTaHU3alUOHHBIC W TCXHUYCCKHUEC MCPbI JId BBIIIOJHCHUSA

IIPON3BOACTBCHHBIX

3aJJaHu} 10 BHENECYHOM 00padOTKe CTaIu

[1K-7.1

Pemaer nmpou3BOACTBEHHBIE  BOMPOCHI, 3aBSI3aHHBIE C  BEJIEHUEM
TEXHOJIOTUYECKOT0 Tpolecca, pa3paboTkoi W 00OCHOBAaHHMEM MPUHSATHIX
TEXHUYECKUX M TEXHOJOTHYECKUX MEp M0 YCTPAHEHUIO HapyUICHUH MpaBuil

SKCIIyaTaigvu U TCXHUYCCKOI'O OGCHV)KI/IBaHI/ISI O6ODVI[OBaHI/Iﬁ.




[1K-7.2

OneHuBaeT TEKYIIYI0 TMPOU3BOJACTBEHHYIO CHTYAIMIO, IMapaMeTphl H
MOKAa3aTeIM TEXHOJOTHYECKHX IPOIECCOB BHEMEYHOW 00pabOTKH CTaliH,
MPOBOJUT TEXHUYECKYIO JUArHOCTUKY OOOpYAOBAaHUS [UISI BHEMEYHON
00paboTKHU

[1K-7.3

KonTponupyer TeXHOJIOrHYECKHE MPOIECChl BHENIEYHOM 00paboTKH cTain

[1K-8 CrocobeH KOOpAMHHPOBATH PabOTy MPOM3BOJCTBEHHBIX MOAPA3ACICHUNA IO BBITYCKY
ropsg4YeKaTaHoOTO ITPOKaTa

I1K-8.1

Opranu3zyet coriiacoBaHHyI0 paboTy paOOTHUKOB CMEXHBIX YYaCTKOB I€Xa
10 COOJIIOJICHHUIO 33JJaHHBIX (ONTUMAJIBHBIX) TEXHOJOTMYECKHX PEXUMOB
IIPOU3BOJICTBA FOPAYEKATAHOIO IIPOKATA

I1K-8.2

Kontponupyer coOmogeHnne paOOTHHKaMH I1ieXa IPOU3BOICTBEHHO-
TEXHUYECKUX U TEXHOJOTHYECKUX HHCTPYKUHUM MPHU BEIECHUU IPOLIECCOB
3aYUCTKHA TIOBEPXHOCTHBIX Je(EKTOB 3aroTOBKM, HarpeBa M ropsyei
IPOKATKH

I1K-8.3

KOHTpOHpreT BCACHUC W  XPAHCHHUC pa6OTHI/IKaMI/I TEXHUUYECKOU
AOKYMCHTAllUKU U BHGKTpOHHOfI 0asnl JaHHBIX Y4YaCTKOB I€Xa II0
IIPOHU3BOJCTBY I'opA4YCKAaTaAHOI'O IIPOKATa

[1K-9 CrnocobeH KOOpIMHHPOBATH PabOTy MPOM3BOJICTBEHHBIX IMOAPA3ACICHUNA IO BBITYCKY
XOJIOIHOKATAHOT'O JINCTA

[1K-9.1

Oprannyer corilacoBaHHYI0 paboTy paOOTHHKOB CMEXHBIX YYaCTKOB I€Xa
M0 COOIOJECHUIO 33JaHHBIX (ONTHUMAJIBHBIX) TEXHOJOTUYECKHX PEKUMOB
IIPOU3BOJICTBA XOJIOIHOKATAHOTI'O JIUCTA

I1K-9.2

Kontponupyer coOmrogeHne paOOTHHKaMH IieXa MPOU3BOICTBEHHO-
TEXHUYECKUX U TEXHOJOTHYECKUX HHCTPYKUHUM TPH BEIECHUMU IPOLIECCOB
TEPMHUUYECKON O0OpabOTKH, TpaBICHHS, XOJIOAHONM TPOKATKHU U PE3KH
JMCTOBOTO MpoKaTa

I1K-9.3

KOHTpOHI/IpyeT BCACHUC MW  XPAHCHUC pa6OTHI/IKaMI/I TEXHUYECKON
AOKYMCHTAIlUKU U BHGKTpOHHOfI 0asnl JaHHBIX Y4YaCTKOB I€Xa II0
IIPOU3BOACTBY XOJOAHOKATAHOI'O JIMCTA

ITK-10 CriocobeH o1ieHMBaTh U KOOPAMHUPOBATH PAOOTHI TEXHOJIOTUYECKUX MOJIPA3/IeIeHUl 1o
BHEJIPEHUIO HMHHOBAIIMOHHBIX IPOLIECCOB MTPOU3BOJICTBA METU3HOM MPOIYKIIMHI

[1K-10.1

Kontpomupyer cobmtonenne pabOTHUKAMHU TOAPA3ACIEHUN METHU3HOTO
MPOU3BOJICTBA  MPOM3BOJCTBEHHO-TEXHUYECKHMX M  TEXHOJIOTHYECKHX
WHCTPYKIUI MPY BEJCHUU MPOLECCOB MPOU3BOJCTBA METU3HOM MPOTYKIINU

I1K-10.2

KOHTpOHI/IpyeT CO6J'IIO)ICHI/IC 3aaHHBIX TCXHOJOIMYCCKUX ITapaMETpPOB B
oaApa3aCIICHUAX METH3HOT'O ITPONU3BOJICTBA

[1K-10.3

KonTponmupyer BeleHHME M XpaHEHUE TEXHUYECKOW JTOKYMEHTAalUH |
ANEKTPOHHOW 0a3bl JaHHBIX pPa0OTHUKAMH TMOAPA3JICICHUNA IIexa II0
MIPOU3BOACTBY METU3HOM MPOAYKIIMHU

IK-11

CnocobeH KOOpAWHUPOBATh pPabOTy MPOU3BOJCTBEHHBIX TOJpA3CICHUN  IJIA

BBIIIOJIHEHMS 33 JaHUH 10 BBIITYCKY CTAJIM B 3JICKTPOCTAJICTIIIABUIIbHOM ILIEXC

[IK-11.1

OpTaHI/ISYCT pa60Ty QJICKTPOCTAJIICIUIABUIIBHOI'O 1I€Xa B COOTBETCTBUH C
IIPONU3BOJCTBCHHBIMHA 3aJaHUsAMU, a TaKXEC pa60Ty CMECXKHBIX
HO,I[paSI[eJ'ICHI/Iﬁ 1o CO6J'IIOI[€HI/IIO Fpa(I)I/IKOB MMpOU3BOACTBA U IMOCTABKU B
OeX MHUXTOBBIX W AOINOJHUTCIBHBIX MAaTCpUaIoB, 3HepFOHOCI/ITeHeﬁ
TDC6VCMOFO KadeCTBa U KOJIMYCCTBA




[1K-11.2

OC}’H.[GCTBJIHGT KOHTPOJIb COGHIOIIGHI/ISI MPOU3BOACTBCHHO-TCXHUYCCKUX U
TEXHOJIOTHYCCKHX I/IHCTPYKHI/Iﬁ IO BBIIUIAaBKE MW Pa3JIMBKEC CTaJll B
QJICKTPOCTAJIICIUIABUIIBHOM LEXC, KOHTPOJIb CO6JIIOI[€HI/ISI YCTAHOBJICHHOT'O
periiaMcHTa TEXHHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I${ u IIPOBCACHUA
IIaHOBO-IIPCAYIIPCAUTCIIbHBIX PEMOHTOB OGOpy&OBaHI/IH
QJICKTPOCTAJICIINIABUJIIBHOI'O I1€Xa

[1K-12 Crmocoben 0600mate pe3yabTaTbl UCIBITAHUNA SKCIUTYaTallMOHHBIX CBOMCTB, a TaKXkKe
TOHKUX MCCIICIOBAHUI CTPYKTYPhl M XUMHYECKOTO COCTaBa M3JENUH MOCIE TEXHOJIOTHUECKHX

IPOLIECCOB TEPMHUYECKOW 00pabOTKH,

HHTCITPHUPOBAHHBIX B KOMIIJICKCHBIC CHUCTCMBI U

IIPON3BOJACTBCHHLIC JIMHUU

[1K-12.1 [IpuMeHseT makeTbl IPUKIAJAHBIX IPOrPAMM CTATUCTUYECKOTO aHAIU3A JUIS
0000IIeHUsT pe3yJIbTAaTOB HUCHBITAHUA TEPMHUYECKOro 000pyHOBaHMS,
MHTETPUPOBAHHOTO B KOMILJICKCHBIE CUCTEMBI U TIPOM3BOJICTBEHHBIEC JTMHUU

I1K-12.2 AHAIM3HPYETPE3YIbTATHITEPMHIECCKOHOOPAOOTKH

[1K-12.3 YTouHnsier napaMmeTpsl IIPOLIECCOB TEPMHUUECKOMN 00paboTKH,

HHTCI'PUPOBAHHBIX B KOMINJICKCHBIC CUCTCMBI U IIPOHU3BOACTBCHHBIC JIMHUU,
COIJIaCOBBIBATH 1 BHOCUTH U3MCHCHUA U OOIOJHCHHA B TCXHOJOTHYCCKYIO
JOKYMCHTAIIMIO

[IK-13 Coocoben

(¢hopMUpOBaTh TPOrpaMMbl W IUIAHBI HCCIEAOBATECIBCKAX U  OIBITHO-

KOHCTPYKTOPCKUX pa60T 110 COBCPHICHCTBOBAHHNIO TCXHOJIOI'MHM JOMCHHOI'O IIPOMU3BOACTBA

I1K-13.1

Pa3pabaThiBaeT JOKYMEHTAIIMIO TI0 BBITIOJHEHUIO HCCIICAOBATEIBCKUX H
MIPOCKTHO-KOHCTPYKTOPCKUX PAOOT B JOMEHHOM ITPOU3BOJICTBE, ONPEACIISET
COCTaB W HAIPABJICHHE ONBITHO-IPOMBIIIICHHBIX HMCIBITAHHH, COTJacyeT
Mpoueaypy IyOJMKAak pPe3yldbTaToB pabdoT B HAYYHO-TEXHUYCCKHX
W3JTAHUSX

[1K-13.2

AHanusupyeT UH(QOpPMAILMIO 0 HOBOW TEXHUKE U TEXHOJIOTMU JOMEHHOTO
IIPOU3BOJACTBA I OLEHKH IEPCHEKTUBHOCTM U  OKOHOMUYECKOH
3G (HEKTUBHOCTHU IPEUIaraéMblX TEXHUUYECKUX PEeLICHUI

[1K-13.3

@opMyJIUpYET KOPPEKTUPYIOIIUE, MPEAYNPEKIAIONIME ACHCTBUS IO
pe3yjJbraTaM  MOHMTOPMHIA CUCTEMbl MEHEKMEHTa KadyecTBa U
pErIaMEeHTHPYET MPOLEAYPY KOHTPOJIS MX BBINOJHEHUS

[IK-14 Cnocoben

(I)OpMPIpOBaTL nporpamMmbl U IUIAHBI HCCICHAOBATCIILCKUX H OIBITHO-

KOHCTPYKTOPCKUX Pa0OT 110 COBEPIICHCTBOBAHUIO TEXHOJIOTHH JOMEHHOT'O IPOM3BOACTBA

[1K-14.1

Pa3zpa0aTbiBaeT JOKYMEHTAIMIO IO BBIMOJIHEHUIO HCCIIEAOBATENbCKUX H
MIPOEKTHO-KOHCTPYKTOPCKUX PabOT B JOMEHHOM ITPOU3BOJICTBE, ONIPEAEIAET
COCTaB M HAIIPaBJICHHUE OIBITHO-IIPOMBIIUIEHHBIX HCIBITAHUH, COIJIACyeT
npoueaypy MnyOluKaluu pe3yiabTaToB paboT B HAyYHO-TEXHHUYECKHX
U3JTAaHUSAX

[1K-14.2

AHaJ'II/I3I/IpyeT I/IH(I)OpMaI_II/IIO 110 HOBOH TEXHHUKE U TEXHOJIOTHMH JOMEHHOI'O
MIpOU3BOJACTBA IJId  OLCHKHU  INEPCICKTUBHOCTU U SKOHOMHYECKOMH
Bd)(bCKTI/IBHOCTI/I npeajiaraCMblX TCXHHYCCKHUX DCIHCHHf/'I

[1K-14.3

QopMynHpyeT KOPPEKTUPYIOUIUE, MpeAyNpexAaronue JIeUCTBUS 0
pe3yiapTaTaM  MOHUTOPUHTAa CHCTEMbl MEHEDKMEHTa KauyecTBa W
PErJIAMEHTUPYET NMPOUEAYPY KOHTPOJISI UX BBINOJIHEHUS
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[IpencraBneHbIBIPUIOKEHUHU | .

8YuebHO-MeTOAMUEecKOeunHpopMannoHHoeobecnieuenuenpakruku/HUP

a) OcHoBHasLIUTEpaTypa:

1. PeokkoB, M.b. OCHOBBI HayuyHBIX HMCCIICIOBAHMM W H300peTaTENIbCTBA : y4eOHOE
nocobue / I.b. PeikkoB. — 3-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2019. — 224 ¢c. — ISBN
978-5-8114-4207-2. — TekcT : 2JMEKTPOHHBIN // DIEKTpOHHO-OMOIMOTeYHass cucteMa «JIaHpy :
[caiiT]. — URL.: https:// https://e.lanbook.com/book/116011 .

0) JomosiHuTEIBbHASIUTEPATYPA:

1. OcHOBBI Hay4dHBIX HCCIEAOBAaHUN M TATECHTOBEACHHE [DIEKTPOHHBIM pecypc| :
yue0.-meroa. mocobue / HoBocud. roc. arpap. yu-T. Uwkenep. un-t; coct.: C. I'. lllykun, B. W.
Koueprun, B. A. Tl'onosatiok, B. A. BanbkoB.— HoBocubupck: U3n-so HI'AY. 2013. — 228 c. -
Tekcr : anexrponnslii. - URL: https://new.znanium.com/catalog.php? bookinfo=516943

2. Kak npaBwibHO Hamucath pedepar, KypcoBYIO U TUIUIOMHYIO pa®oTel / BymeHeBa
FO.W. - Mockaa :Jlamkos u K, 2016. - 140 c.: ISBN 978-5-394-02185-5 - TekcT : 371€KTPOHHBIH. -
URL: https://new.znanium.com/document?id=108069

B) MeToanueckueykasaHus:

1. UmeixanoBa, C.B. YueOHas HaydHO-HCCIIEIOBaTEIbCKass paboTa : METOIUYECKUE
pexomenganuu / C.B. UmbixamoBa. — Mocksa : MUCHUC, 2015. — 25 ¢. — ISBN 978-5-
87623-916-7. — Tekcr : 2ICKTPOHHBIN // DNEKTPOHHO-OMOIMOoTeYHas cucreMa «JIanpy : [caifr].
— URL.: https://e.lanbook.com/book/116447

2. Opranuzanus skcrniepuMenTta. I[lnanupoBanue skcnepumenta B mporeccax OMJL :
meroaunueckue ykazanus / C.Jl. Ilpokomxkun, E.B. Hukutun, B.A. Tpycos, b.M. ®dengocos. —
Mocka : MUCHUC, 2003. — 39 c¢. — TekcT : 3JIeKTPOHHBIN // DJIEKTPOHHO- OMOIMOTEUHAS
cuctema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/117032

r)[Iporpammuoeotecneuenuen UurepHer-pecypcni:

IIporpammHoeoGecnieyeHne

Haumenosanue 10 Ne norosopa CpoK el CTBUSUTUIICH3UN
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
721p cBobOogHOpacupocrpansemoe IO 06eccpoyHO
MS Office 2007 Ne 135 ot 17.09.2007 06eccpoyHO
FAR Manager cBoOoaHopacopocTpangemoe 110 0ecCpoYHO

IIpodeccnonanbHble 0a3b1 JAHHBIX 1 HH(POPMALMOHHbIE CIPABOYHbIC CHCTEMbI
HasBanme Kypca Cchlnka

DJIEKTPOHHAS 0asa [IEPUOTUUECKUX w3pganuii|https://dlib.eastview.com/
HanunonansHasg nadopManimonHo-ananutrndeckas cucrema|URL:
ITouckosas cucrema Axagemust Google (GoogleScholar) [URL.: https://scholar.google.ru/
HNudopmanmonnas cucrema - Emxmnoe oxno mocryma x|URL: http://window.edu.ru/
denepanbHOe rocynapcrseHHoe oromketnoe yupexaenue|URL: http://www1 fips.ru/
Poccuiickasl ocymapcrBenHasonommoreka. Katagoru https://www.rsl.ru/ru/4readers
DnekTpoHHble pecypchl Ombmmorexkn MI'TY wmm. I'.M.|http://magtu.ru:8085/marcweb

9MaTtepuajbHO-TeXHHYecKoeoOecneueHnenpakTuku/ HAP




1.YueOHasayauTOpUs I TPOBEICHIUTA00paTOpHBIX3aHATHH «JIabopaTopusMexaHUIeCcK
UXUCIBITAHUI»OCHAIIEHATA00paTOPHBIMOOOPYIOBAHUEM

-MuxkpotsepaomepBuehlerMicromet5103Buehler.

-YuusepcanbubiiitBepromepM4C075G3EmcoTest.

-HamnonsHastyHuBepcanbHasucnbTarenbHasasyxkoaonHasmamuHaAGIC-300kNShimad
zuCorp.

-HamonsHastyHuBepcanbHasucbiTaTebHasaByxkononHasmamunaaAGIC-50kNShimadz
uCorp.

-Buneoskcrenzomerp TRWiewXShimadzuCorp.

-KonepmastaukoBsii MK3000 00 «UMITY JIBCy»

-Crnieninanu3upoBaHHasIMeOEb.

JIaGopaTtopussonTHYeCKONMHUKPOCKOIINH:

-AHaIM3aTOPCTEPEON300pAKEHUITIOBEPXHOCTUTBEPABIX TEIHAOA3ecTepeOMHUKpOcKoaM
eijiTechnoRZ-B.

-AHaIM3aTOPMHUKPOCTPYKTYPBITBEPABIX TETHA0A3EMETAILTYPTUIECKOTOMHBEPTUPOBAHHOT
omukpockonaMeijiTechno7200.

-Cucremaobpaborkunzodpaxenuitnadazel I0«ThixometPRO».

-Cnenuanu3nupoBaHHasIMEOETIb.

JIaGopaTopusCKaHUPYIOIIECHIIEKTPOHHOHNMHUKPOCKOITHH:

-MuxkpockonckanupyouuitanekTpoHHeIJEOLISM—-6490L V.

-Kamepanuiro3oBasiccucTeMoiynpaBieHUSAILTIO30MIISIPACTPOBOT0AJIEKTPOHHOTOMUKPOC
konaMP6490LV.

-CucreMaMHKpoaHanu3aAsipacTpoBorosiekTponHoromukpockonaJEOLISM-6490LVIN
CAEnergy450x-MAX50Premium,HKLPremiumEBSDSystemNordlysI12SOxfordInstrumentsLt
d.

-Cnenuanu3nupoBaHHasIMEOETIb.

Hayuno-uccnenosarensckasinadopatopusi«MexaHUKarpaJieHTHBIXHAHOMATEPHaIOBUM.
A.IL»:

-Pesepcusnsbliicran[Y OnncToBoRIpOKaTKUCHHUBH Y aIbHBIMIIPUBOIOMPAO0OUHNXBATIKO
B(MakcuManbHoJonycTuMoeycunuenpokatkn—2500xH).

-Po6orusuposanssiiikommiekcKUKA.

-Cnenuanu3nupoBaHHasIMEOETb.

2.Y4eOHastay AU TOPUS AT PYIIOBBIX UMH/IUBU YA IbHBIXKOHCYIbTAIIU N, TEKYIIIETOKOHTPO
JSIUTIPOMEKYTOYHOHATTECTAlMMOCHAIIIEHA!

-KoMIbroTepHONTEeXHUKOIctakeToMMSOffice,crionxroueHnemkceTn « IHTEpHETHHCTIOC
TYIOMBDJICKTPOHHYIOMH(OPMAIIMOHHO-00pa30BaTEIbHYIOCPETYYHUBEPCUTETA;

-CIIeMaIn3UPOBaHHONMEOEbIO.

3.IlomMemeHneIsICaMOCTOSI TEIbBHOUPAOOTHIOCHAIIICHO:

-KommnbloTepHolTexXHUKOMcrtakeToM M SOffice,cnioaximouenneMkceTn«IHTEpHETHHCTOC
TYITOMB)JICKTPOHHYIOMH(OPMAIITMOHHO-00pa30BaTEIbHYIOCPETYYHUBEPCUTETA;

-CIIeIaTN3UPOBAaHHONMEOEIBIO.

4. TTomenieHuEITX PaHEHASUTTPOPIIAKTHICCKOT000CITY KUBAaHUAYI€OHOT 0000y I0BaH!
SIOCHAIIECHO:

-CIIeIMaIN3UPOBAHHONMEOEIIbI0: CTeIIaKaMU IISIXpaHEHUIy4eOHOTr0000py10BaH NS,

-MHCTPYMEHTaMHUISIPEMOHTay4e0HOr0000py1I0BaHHUS;

-mkadaMuIIIX paHEHUTy4e0HO-METOAMYECKONIOKYMEHTAITTIMATEPUAIIOB.
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7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrecranmum

[TpomexyTouHas aTTecTanus 1Mo yueOHOM HaydHO-UCCIEA0BATEIbCKOM paboTe UMEET LEIbI0
OTIPEICIIUTh CTETICHb JJOCTUKEHHUS 3aIUIAHUPOBAHHBIX PE3yIbTAaTOB O0YUICHUS U IPOBOIUTHCS B
dbopme 3ayeTa ¢ OLICHKOM.

O06s3aTennbHON (HOPMOM OTYETHOCTH 00YUAIOMIET0Cs 10 Y4eOHON HAay4YHO-HCCIIEI0BATEIbCKOM
paboTe siBiIsieTCs MUChbMEHHBIN oTueT. Llens oryera — chopMUpoOBaTH U 3aKPETUTh KOMITETECHITUH,
npuoOpeTeHHbIe 00YyUaIOIIMMCS B Pe3YyJIbTaTe OCBOCHHS TEOPETUUECKUX KYPCOB U MOJTyYEHHbIE
UM TIPY BBITIOJTHCHUH Y9eOHOW HAyYHO-HCCIIEI0BATEIbCKOM padoTe.

[To uroram mpoMeKyTOUHOM aTTECTAllMH BHICTABIISIFOTCS OLEHKHU (324€T C OLIEHKON) «OTIUYHOR,
«XOPOLIOY, KYAOBIETBOPUTEILHO», «HEYIOBIECTBOPUTEILHOY.

Ilpumepnulit nepeuens mem (HanpagieHuil) HAYYHO-UCC1E006AMENbCKOU padoOmbl:

1. Pa3pabotka pecypcocOeperaronieil TeXHOJIOTUHU POU3BOACTBA COPTOBON XOJIOJHOTSIHYTON
CTaJIH.

2. CoBepluIeHCTBOBaHKE TMPOIIECca MOyUSHHs] OMMETANTNIECKOM CTalleMeTHOM KaTaHK!
MOBBILIEHHOTO KJIacca MPOYHOCTH € UCIIOJIb30BaHUEM HU3KOYTJIEPOIUCTBIX
KOHCTPYKLIMOHHBIX CTajeH.

3. TloBbIIeHNE KOHKYPEHTOCITOCOOHOCTH TIPOBOJIOKU U3 YIIIEPOAUCTHIX CTAJIeH Ha OCHOBE
COBEpPILEHCTBOBAHUS PEXKUMOB Je(pOpPMALIUU KaTaHKH.

4. Pa3pa60TI<a 1 UCCIICAOBAHUC TCXHOJIOINH U3TrOTOBJICHUA XOHO,Z[HOKaTaHOI\/’I JICHTEI C
IMOBBIICHHBIMH HOTp€6I/ITeJ'II>CKI/IMI/I CBOMCTBaMH.

5. TloBbllIeHNnE KOHKYPEHTOCIIOCOOHOCTH BBICOKOYTJIEPOJUCTOM MPOBOJIOKH Ha OCHOBE OLIEHKU
HEPaBHOMEPHOCTHU Ae(opMaru.

6. HccnemoBanue mporecca N3roTOBICHNUS THYTHIX POQUIIEH U3 cTaliel TOBBIIICHHOM
IIPOYHOCTH C UCIIOJIB30BAHUEM MAaTEMATUYECKOTO MOJEIUPOBAHUS.

7. HWccnenoBanue TEXHOJIOTUYECKOTO MPOIIECcca OMYyUEHUS YIIIEPOIUCTON MTPOBOJIOKH C
YIBTPAMEITKO3EPHUCTON CTPYKTYPOU COBMEIICHUEM PA3JIMUHBIX CXeM Je(hOpMAIIHOHHOTO
BO3/1€HCTBUA.

8. HccnemoBanue n MOACTUPOBAHHE TPOIIECCAa MEXAHOTEPMHUUECKOW 00pabOTKH JJIst
MOBBIIIIEHUS TOTPEOUTENBCKUX CBOMCTB apMaTypHON MPOBOJIOKH.

9. TloctpoeHue 1eneBbIX GYHKIUN B3aUMOCBSA3U MEXaHUUECKUX CBOMCTB U CTPYKTYPHBIX
MapaMeTpoB YIIEPOAUCTHIX KOHCTPYKIIMOHHBIX CTaeH.

Kpumepuu oyenxu (B COOTBETCTBHH C (pOPMUPYEMBIMH KOMIIETCHIIUSIMH M TUTAHUPYEMBIMH
pe3yibTaTaMu 0OydeHUs):



— Ha OLICHKY «OTJHMYHO» — CTYACHT JOJDKCH ITOKa3aTh BEICOKMI YPOBEHb 3HAaHUN HE TOJIBKO Ha
YPOBHE BOCTIPOU3BECHHS U 00bSICHEHHs HH(OPMAIIMU, HO M HHTEIUIEKTYaJIbHbIC HABBIKU
peleHus IpobJIeM U 3a1ay, HaX0XKJICHHUs] YHUKAJIbHBIX OTBETOB K Ipo0sieMaM, OLIEHKU U
BBIHECEHUS KPUTUYECKUX CYXKICHUM;

— Ha OLICHKY «X0polI0» — CTYACHT OOJIKECH ITOKa3aTh 3HAHWA HE TOJIBKO Ha YPOBHE
BOCITPOU3BCACHUA U 00BSICHEHHS I/IH(bOpMaI_[I/II/I, HO Y MHTCJJICKTYAJIbHBIC HABBIKU PCIICHUA
HpOGJ’IGM " 3a1a4, HAaXOXJICHUS YHUKAJIBbHBIX OTBCTOB K HpO6HeMaM;

— Ha OIICHKY «Y/10BJIETBOPHUTEIbHO» — CTYJICHT JIOJDKCH ITOKa3aTh 3HAHKS HA YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIINN, HHTEJUICKTYAIbHBIEC HABBIKH PEIICHUS ITPOCTHIX
3a7a4;

— Ha OLICHKY «HE€YAOBJECTBOPHUTECJIbHO» — CTYACHT HEC MOXKCET IIOKAa3aTh 3HAHUA Ha YPOBHC
BOCITPOMU3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HC MOXKXCT IMMOKAa3aTh MHTCJUICKTYAJIbHBIC HABBIKA
pEeUICHUA IMPOCTLIX 3a1a4.



