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Paznen 1. OBIIIASL XAPAKTEPUCTHKA MOJY.JIS1 « COBPEMEHHBIE ITPOIIECCHI
1 TEXHOJIOT VM JJUTEHHOI'O ITPOU3BOJCTBA»

1.1. AHHOTAIHS coep:KAHHS MOXYJISt

Monayne M.1.6. «CoBpeMeHHBIE MPOIECCHI W TEXHOIOTHH JIMTEHHOIO MPOH3BOACTBA»
BKJIIOYEH B 00miyro yacte B.1. yueOHOro mnama. «CoBpeMeHHBIE IIPOIECCHI H TEXHOJIOTHH
JHTEHHOTO MPOM3BOJCTBA» CONEPIKHT CIEAYIOINHE pa3leibl: 1eopusl JMTEHHBIX IIPOLECCOB
(1.6.1); IlporpeccuBHble TexHONOTHH JmTelHOro npoussoactea (1.6.2); TexHodormdeckoe
IIPOEKTHPOBAHHE JIUTEHHOro mpom3BoiacTBa (1.6.3). JIMCUMIUIMHEI MOIYJs HAampaBlIeHH Ha
(opMupoBaHHe KOMILIEKCA 3HAHUMN, YMEHHIN H HaBBIKOB, HEOOXOIMMEIX MAaTHCTPAHTY B 0071aCTH
IIPOCKTUPOBAHUS W COBEPIICHCTBOBAHHUS COBPEMEHHBIX IIPOLIECCOB M TEXHOJOTHl JIMTEHHOTO
IIPOMU3BOJICTBA HA OCHOBAaHHH TEOPETHYECKUX NpPEACTABICHHH, H3YYEHHS COBPEMEHHOTO
000pynoBaHHs THTEHHBIX IIEXOB H BO3MOXHOCTEH peald3alyid HHHOBAIMOHHBIX TEXHOJIOTHH Ha
oToi Oase. Ocoboe BHHMaHHE yIENEHO, OPraHMYECKOW CBA3M MEXIY PpasIHYHBIMH
IIPOM3BOJICTBAMH, 1IEXAMH, Y4acTKaMH, 00pa3ylOIuME eIHHEIH IPOU3BOICTBEHHEIM KOMILIEKC.

1.2. CTrpykrypa u 06beM MOayIst

O0bem QHCHHIIHH ®opma uTorosoi
Ne I MOIYJ/ISl H BCETO HPOMEKYTOYHOM aTTeCTALHH
l'[frl'l epeqeﬂb ARCHILIHY MOZ[y.lIH MOZIYJIfl B 3a4€THBIX mo JHCHHIIJIHHAM MOAYJIA H B
€IHHHIAX H Yacax HeJIOM 0 MOAYJ I
1. | Teopust TUTEHHBIX IPOIECCOB 5/180 IK3aMEH
> [IporpeccuBHEBIE TEXHOIOTHH 5/180 9K3aMeH
' | nuTeiHOrO IPOM3BOCTBRA KypcoBasi pabota
TexHnonornyeckoe 5/180 9K3aMeH
3. | NIpOEKTHpPOBAHHUE IUTEHHOTO KYPCOBOi IPOEKT
IPOM3BOJCTBA
HUTOTI'O no Mmoaymo: 15/540 HE IIPeIyCMOTPEHO

1.3. IlocaienoBaTeIbHOCTH OCBOEHHSI MOAYJIsI B 00pa3oBaTeJbHOM nporpaMmme

IIpepexkBU3HTHLI MOY.JIsk CrocoOBl # METO/IBI OIICHKH KauecTBa

METAILTYpPruueckKoii NpoayKIHH
IlocTpeKBH3HTHI H KOPPEKBH3UTHI CoBpemeHHbIe nponecchl 00paboTKH METaIOB
MOIYJISA JIaBJICHHEM

1.4. PacnipeaesieHne KoMIeTeHIHIi 10 AHCHHIIAHAM MOy, ILIAHAPYEMbI€e Pe3yabTAThI
00y4eHHs (MHIHKATOPBI) M0 MOIYJIIO

W3syyeHme IMCHMINIMH MOZYNIS [NpeaycMarpuBaeT (OPMHPOBAHHE KOMIIETEHIIHH
TIOCPEJICTBOM IOCJIE0BATENbHOTO OCBOEHHS Pe3yJIsTaTOB OOyYEeHHs] HA OIpPEIeeHHOM YPOBHE
CJIO}KHOCTH COZIEPIKAHHUSI.

Pesynbrarel 0OydeHus MO QUCIHMIUIMHE — 3TO KOHKPETHBIE 3HAHHUS, YMEHHS, OIBIT H
IpYTHe pe3ylbTaThl (COmepXKaTelbHbIE KOMIIOHEHTHl KOMIIETEHIIHH), KOTOPBHIX IUIAaHHPYETCS
JOCTHYh Ha JTale€ M3y4eHHs JUCHUIUIMHBI MOIYJIS M  KOTOpBIE JODKHBI  OymyT
IIPONEMOHCTPHPOBAHEI obyuaromumucs " OLICHEHBI IIpernoaaBaTeneM o
HHIHAKAaTOpaM/H3MePSEMBIM KPHTEPHSM, BKIIOYCHHBIM B (POPMYJIHPOBKY PE3YJILTATOB O0YUEHHS.
WunukaTtop — 3To mHpH3HaK / CHrHaJ/ Mapkep, KOTOPBIA IIOKa3bIBAeT, HA KAaKOM YpPOBHE
00yJaroImiics HO/DKEH OCBOUTH pe3yJbTaThl OOYYeHHs W HMX MPEIBbSBICHHE IOJDKHO



HOATBEPAUTH (PAKT OCBOEHHUS IPEAMETHOTO COIEPIKAHHS JAHHON UCIIHILIHHEL.
VHpukaTopel yuMTHIBAIOTCS NIPH BBIOOpE M COCTABIEHMH 3aJIaHHH KOHTPOJIBHO-OLEHOYHBIX
MEPOIPHUATHH (OLIEHOYHBIX CPEICTB) TEKYINEei W MPOMEXKYTOYHOM aTTECTAllHH.

TEXHOJIOTHYECKHE npoueccu
B CBOEH obnactu

Ilepeyenn
Ko u HaumeHoOBaHMe IInanupyemsbie pe3yabTaThl 00y4eHHs
AHCHHILTHH
KOMIIeTeHIIHH (MHAHKATOPBI)
MOZYJIA
1 2 3
Teopus nuredHbix | VK-1. Crniocoben | 3narb: . nuTElHBIE CBOMCTBA METANIOB H
NpoLEecCoB OCYIIECTBAATh KPUTHYECKHH | CILIABOB.
aHasm3 npobnemMHeIX | ¥YMeTb: YNpaBlATh npoueccamMi GOpMHpPOBaHHUS
CUTyaLui Ha OCHOBE | KauecTBa OTJIMBOK
CHCTEMHOI0 nozaxona, | Baagers: MeTOnHKOMH OLleHKH 0OCTaHOBKH
BbIpabaThiBaTh  CTPATErdiO | MPOM3BOACTBA
JIedcTBUH
TIK-6. Cnocofen | 3narb: . TEOpeTHYECKHE OCHOBBI (HOPMHpOBaHHMs
pa3pabaTeiBaTh THUIOBbIE H | OTJIMBKHM Na 3Tanax ee OXJIDKIAEHHS
HMHHOBAalLlHOHHbIE 3aTBepAeBaHHs

YMerb: BeIOHMpATH TEXHOJOTHYECKHE IIPOLIECCH H
obopyaoBaHHe ANA NOJYUYEHHS OTJIMBOK M3 pa3HBIX

MPOU3BOICTRA. CILIaBOB, pa3HbIX BECOB [IPH Pa3NMYHbIX THNAX
TIPOM3BOACTBA
Bnajers: OCHOBHBIMM METOaMH, crioco0amMu u
CpeACTBaMH OIpeJesIeHHA CBOMCTR CIIJIABOB,
($OpMOBOYHOI M CTep)KHEBO# cMeceii
ITK-10. CnocobeH | 3HaTh: . BIMSHHE TEXHOJIOTHYECKHX PEKUMOB U
INPpHHHUMATb obocHOBaHHbBIE NnapaMe€TpOB Ha NMOKa3aTeJIi Ka4yeCTBa JIMThIX
TEXHUYECKHE pelleHus B | 3aTOTOBOK
npodeccuonanbHo ¥YMerb: COBEpILEHCTBOBATh CYLIECTBYIOLIHE U
AeATeNIbHOCTH, BbIOMpaTh | pazpabaThiBaTh HOBBIE TEXHOJOTHYECKHE MPOLIECCH

3¢ dexTrBHbIE U Ge30macHble
TEXHUYECKHE CpeacTsa M

JIMTbA
Bnanerb: HaBbIKaMH pacyeTa JUTHHKOBO-

TEXHOJIOTHH. ]'[l/lTElIO]J.leﬁ CHCTEMBI, NPUITYCKOB Ha
MeXaHH4ecKyr 00paboTKy, 3HaKa CTep)KHEH U T.1.

MK-12. Crniocoben | 3Harh: . JIMTEHHBIE CBOWCTBA METAJUIOB H CILUIABOB

MPOBOIMTh MaTeHTHEIH | ¥MeTh: NpPOM3BOIMTH BbIOOP paLMOHATILHBIX

MOUCK H HCCIICN0BATh | TEXHOJOTHYECKHX PEAKHMOB AT obecrieueHus

MaTeHTOCIIOCOOHOCTD ¥ | 3371aHHOTO YPOBHS KauecTBa OTIIMBOK

nmoKasareld  TexHHuyeckoro | Binanerb: HaBbikaMu oopMIeHHS 3a9BOK Ha

YPOBH# pa3paboToK.

n300peTeHue, NONE3HYI0 MOZE/b H
NPOMBILILIEHHBIH 06pa3ell, HaBbIKaMH 0(OPMIIEHHSA
pe3ybTaTOB HayYHO-HCClIeIOBaTeNbCKOM paboThl

HHHOBALIHOHHBIX peLIeHHH.

TK-14. Cnocoben | 3HaTh: . IPHYUHBI BOSHWKHOBEHHS JTUTEHHBIX
pazpabaTbIBaTh H | 1edeKTOB, TEOPETHYECKHE OCHOBBI pahUHHUPOBAHHS
peaM30BLIBAThH 4 MOIMOHIIMPOBAHMS JTMTEHHBIX CTUIABOB
MEpOTIPUATHA  YIPaBIEHHS | ¥YMeTh: pa3pabaThiBaTh M OCYLUECTBIIATh
KayecTBOM BBIMTYCKAEMOH | MEPOIPUATHS MO YCTPAHEHHIO Ne(eKTOB B IUTHIX
NPOAYKLIHH. 3aroTOBKax
Baaners: HaBbIKaMM omnpezieneHus Aed)eKToB
OTJIMBOK .
IlporpeccupHbie IK-7. Cnocofen | 3HaTh: . — MeTOAbI pa3paboTku
TEXHOJIOrHH pazpabaThIBaTh TeXHUKO- | TEXHOIOTHYECKOTO Mpolecca NONTy4eHHA OTJIHBOK B
NHTelHOro 3KOHOMHYECKOE necyaHslx (op- Max M crielHaJbHbIMH METOAAMHU
NPOM3BOJICTBA o6ocHOBaHHe HETES.

Ymerb: paspabaTbiBaTh TEXHUUECKYIO
JOKYMEHTALHIO B BHJIE YepTesxkeil MOIe/IbHO-




OTOYHOMH OCHACTKH, TEXHOJIOTHYECKHX KapT H
HHCprKLlPIﬁ Ha HU3rOTOBJICHHE OTIIHBOK
Baajersb: HaBBIKAMM BBITIOJTHEHHS NPOEKTHBIX,
KOHCTPYKTOPCKHX, TEXHHKO-DKOHOMHYECKHUX H
TEXHOJIOT'HYECKHX peI.UEHHﬁ

IK-8. CriocobeH | 3HaTh: . KOMIUIEKC JIMTEHHO-TEXHOIOrHYeCKUX
pa3pabarbipaTh CBOMCTB, KOTOPBIMH 001aat0T MUTEHHBIE CTIIaBBl U
NpeIoKEHHS N0 | METOMIBI YIpaBieHHs 3THM KOMIUIEKCOM
MOBBILLEHHIO VYMmerb: aHaIM3UPOBAThL NPUPOLY NeEeKTOB H
3HeproapPeKTHBHOCTH NpHYHHbI Opaka OTJIMBOK U pa3pabaThiBaTh
MeTaJly prudeckoi MEpOIIPHATHS 1O WX YCTPAHEHHIO U1 NONY4eHHs
TEXHONOTHH. OTJIMBOK M3 Pa3HbIX CMJIaBOB, Pa3HBIX BECOB MPH
pa3MYHBIX THNAX NPOM3BOACTBA
Bianers: OCHOBHBIMH METOJAMHM, CrIoco0aMM M
CpeAcTBaMH OIpe/Ee/ICHHs CBOMCTB CILIaBOB,
($hOpPMOBOYHOH M CTEPIKHEBOH CMECEH.
IK-12. CnocobeH | 3HaTh: . cOBpeMeHHbIE CIIOCOOBI H3rOTOBIEHHS
IPOBOIHUTH NIaTeHTHBIH | JUTEHHBIX hopM
MOMCK M MCCIENoBaTh | YMeTh: pPacCUMThIBATH T€OMETPHUYECKUE Pa3MEphI
NaTeHTOCNIOCOOHOCTh M | CEUEHMH NTMTHUKOBOM CUCTEMbI U NIPUOLLIH,
nokasaTtelld  TEXHHYECKOro | ONpeaessTh CBOHCTRA (POPMOBOYHBIX H

ypoBH# pa3paboToxk.

CTEPXKHEBBIX CMeceH

Bnapgerb: MeTONaMH NPOEKTHPOBAHUSA
TpeXMEepHBIX MOJENEH ¢ MOMOLLLIO COBPEMEHHBIX
IIporpamMmm

IK-13. CnocobeH
MPOBOAMTE  ONTHMM3ALIMIO
MpOLIECCOB
(byHKLUHMOHUPOBaHUs
MH()OPMALIMOHHBIX CHCTEM B
MeTaJLUTypruyeckom
MPOM3BOACTBE M  peluath
MPOM3BOJCTBEHHbIE  3alauM
o MaTeMaTH4eCKOMY
MOJETHPOBAHHIO "
yNparIeHUIO
TEXHOJIOrHYECKUMH

NIPOLIECCAMHU B METAJUTYPrUH.

3HATh: . METOIbl PacyeTa IMTHUKOBO-TIUTAIOLIEH
CHMCTEMBI MPOLIECCHl Harpera IuTelHo| hopMbl Ha
CTa/IMM ee 3al0IHeHNs PacIulaBoM, CBOWCTBA M
MeToabl onpeieneHHs GOpMOBOYHBIX H
CTEPIKHEBBIX cMecei

VYMerb: OCYLIECTBIATH KOHTPOJIb KAYECTBA
(hOpMOBOYHBIX MaTEPHAIOB M CMeCceH, TEXHOJIOTHH
(OPMOBKH, 3THBKH H OYUCTKH OTJIHBOK
Baagers: OCHOBHBIMH METOAaMHM, criocobamMu M
Cpe/ICTBaMH OTpeAeNeHHs CBOHCTB CILUIaBOB,
(hOpMOBOYHOH M CTEPIKHEBOH CMECEH.

TexHomoru4eckoe
NpOeKTHPOBaHHE
JTUTEeHHOro
NPOMU3BOJCTBA

VK-2. Cnocoben ynpasnsiThb
MPOEKTOM Ha BCEX OJTamax
€ro JKU3HEHHOI0 LIMK/Ia

3HaTh: . CTPYKTYpY JMTEHHOIO Liexa B
3aBMCHMOCTH OT crioco0a IUThs M OT BHJA
NPOAYKLIHH

VYMmerb: pacCuMThIBaTh HEOOXOAMMOE KOIHYECTBO
06opyI0BaHMs MO OTAEIEHHAM M y4acTKaM B
3aBMCHMOCTH OT MOIIIHOCTH LieXa

Baajers: HaBBIKaMHM ONpeneeHus cebecTOMMOCTH
JKMIKOTO METAJLIa M TOIHOTO JIMThs

[TK-6. CnocobeH
pa3padarbiBaTh THIOBBIE M
HWHHOBaIlUOHHbIE

TEXHOJIOTHYECKHE TTPOLECCHI

3HaTh: OCHOBHBIE 33/1a4H, CTOALLHME B 06/1aCTH
NPOEKTHPOBAHUS B JIMTEHHBIX 3aBoJax (Lexax),
NepCTIeKTHBBI Pa3BUTHA JIMTEHHOrO NMPOU3BOACTEA.
YMerh: pPacCYMTHIBATE PacXo]l OCHOBHBIX H

B cBoeit 001acTH | BCoMoraTe/IbHbIX MaTepHasioB, TOTIIIHBA,

[IPOU3BOZICTRA. 3JIEKTPO3HEPTHH, CKATOro BO31yXa H rasa
Baanerb: HaBblKaMH aHaiiM3a pabodnx
XapaKTepHUCTUK U NMAcTOPTHBIX JaHHBIX
TEXHOJIOTHYECKOro 000py10BaHHs

IK-9. CnocobeH | 3HaTh: . MOCNEAOBATENBHOCTD PAacieTa JIMTeHHBIX

pazpabaTbIBaTh LIEXOB C TOYKH 3peHHs MPOEKTHPOBAHHA




NpeLIoKeHHs s | YMeTh: pa3padaTbiBaTh MPemIOKEHHA I
TEXHUYECKOH U | TEXHUYECKOH U TEXHOJIOTHYECKOM IOKYMEHTALIUU
TEXHOJIOTHYeCKOH Baaperh: HaBBIKAMM NPaBWIBHOTO BhIOOpa
JOKYMEHTaLHH obopynoBaHus 1715 BCEX OTJAEJIEHUH H Y4acTKOB
JIUTEHHOTO LieXa, UCX0/1g M3 HOMEHKJIATypbl
OTJIMBOK, BUJIA CILUIABA U CIOCOOOB JINThS
MK-10. Crnocoben | 3narh: . 1OMyCTHMBbIE PEXXUMbI paboThI
NpHHUMaTek  OOOCHOBaHHbIE | 0OOPYIOBAHMSA, OCHOBHBIE CBOMCTBA MPUMEHSIEMBIX
TEXHHYECKME PpeLleHMs B | MarepHayoB (OCHOBHBIX H BCTIOMOraTellbHbIX),
npogeccHOHaNBHOM MeTObl X 00pabOTKH M HUCIIOIb30BAHKS,
NeqaTeNbHOCTH,  BbiOupath | TpeGoBaHMA K KauecTBY oOpabaThiBaeMbIX AeTanei
addexruBHble U Oe30nacHble | ¥ U3NETHI
TEXHWYECKHE CpeACTBa M | ¥YMeTh: BbIOMpATh M pacCUMTHIBAaTh HEOOX0IHMMOE
TEXHOJIOTHH. 00opynoBaHUe ¢ y4EeTOM peLleHHs 3a1a4 SHepro- 1
pecypcocOeperxeHHs, a TakoKe 3alliUThl OKpYyKaroLeH
cpelpbl OT TEXHOIECHHBIX BO3/IEHCTBHH NPOU3BOACTBA
Bnagerb: nNpHUHUMNAM OpraHH3allliH
TPY30TIOTOKOB H PallMOHAILHOH 00bEMHO-
TUIaHWPOBOUYHOM KOMIIOHOBKE OTAENEHUH, U
pazpaboTKe CTPOUTENbHOMH, SHEPreTHYECKOH U
CaHTeXHHWYECKOH YacTel npoekTa
IK-11. CrnocobeH | 3HaTh: . MPHHLMIIBI TOCTPOSHHS NIPOEKTHBIX,
onpenensTh TEXHOIOTHYECKHX, TEXHHKO-3KOHOMHYECKHX H
OpraHHM3alMOHHO- KIMMaTHYeCKUX MPOLIECCOB NPOEKTHPOBAHHUA Y MeTh:
TEXHHYECKHE MEPONPHATHS | OLIEHUBATh IIPOEKTHbIE, TEXHOJIOTHYECKHE U
no obecrie4eH IO | KOHCTPYKTOPCKHE PELUEHHs B 3aBUCHMOCTH OT CTaaui
NPOW3BOJCTBA B | NPOEKTHUPOBAHMUS U 3a71a4, 0O0CHOBAaHHO BbIOMpATh
COOTBETCTBHHU C | MECTO CTPOMTENBCTBA JIMTEHHOTO LieXa ¢
HOPMATHBHOM TeXHH4YecKoH | 000CHOBAaHHOH ONTUMAIBLHON NPOrpaMMoi roA0BOTO
U TEXHOJIOTMYECKOH | BBIMYCKA JIUTbS
JOKyMEHTaLUEH. Baajgers: HaBbIKaMH padOTHI C HOPMATHBHOM
TEXHHYECKOH M TeXHOJIOrMYeckoH NJOKyMeHTaLueH
[IK-14. Cnocoben | 3uarb: . yCTpPOHCTBO M IPUHLMN PabOThI
pa3pabaTeiBaTh H | 00CTYy)KHBaEMOTO CIIELIHAIBHOTO
peanu30BLIBATh TEXHOJIOTHYEeCKOro 000py10BaHMs; OCHOBHBIE
MEpONpUATHS  YNpaBleHHs | paBWiIa W criocoObl Hala KK, HACTPOHKH U
KauecTBOM BbIITYCKAEMOH | peryJIMpOBaHHA ero y3JIOB 1 MEXaHU3MOB
MPOLYKLIHH. ¥mern: pa3pabaTeiBaTh W pEaH30BLIBATH
MEpOINpPUATHS YNpaBJIeHHs Ka4yeCTBOM OTJIMBOK
Baaners: MeTONWKAMHM OLIEHKH KauyecTBa (opM U
OTJIHBOK.
14. ®opma obyuenus

Peanmsanus Momyns npemycMoTpeHa Aisi OOYYaroIIMXCsl MO0 OYHOH M OYHO-3a04HOM




PA3JIEJI 2. Ilporpammebl Moay.Jisi «CoBpeMeHHBIE MPOLIECCH H TEXHOJIOTHH JTHTEHHOr0
NPOH3BOACTBA»

2.1. Pabo4as nporpamma aucuuminabl «Teopust TUTEHHBIX POLECCOB)
2.1.1. Copepxxanue u 0COOEHHOCTH peaTH3alHH AHCIHILTHHBI

2.1.1.1. Texnoaoruu o0y4eHus, HCIOIb3yeMble IPH H3YYeHHH THCHHILTHHBI MOXY IS

Ilpy wW3yyeHHMM [JMCLHMIUIMHBI IpHMEHSETCS TpaJulHMoHHAs (permpoayKTHBHAs)
TEXHOJIOTUs O0yUYEHHS.

6.1.1.2. Ilnanupyemble pe3yabTaThl 00y4YeHHs (HHIMKATOPHI) M0 JHCHHILIHHE

Konx w HanMeHOBaHHEe

Ilnanupyemsble pe3yabTaThl 00yueHHs (HHAHKATOPbLI
KOMIIeTeHIHH Py pesy Y ( pr1)

VK-1. Cnocoben ocymecTnaTh | 3HaTh: . JIUTelHBIE CBOHCTBA METAJUIOB U CILIABOB.

KPUTHYECKHH aHanu3 | YMeThb: YIpaBiaTh npoueccaMy GopMHpOBaHHS KayecTBa OTIIHBOK
npoOneMHBIX  CHTyauud Ha | Baagers: MeTonukoii oleHkH 0OCTaHOBKM IPOM3BOJCTBA

OCHOBE CMCTEMHOro TMOAXoJa,

BbIpabaThIBaTh CTpaTeruio

JEHCTBHHA

TTK-6. CnocoGen | 3uaTh: . TeopeTHYeCKHe OCHOBBI (POPMUPOBAHHS OTIMBKH Ma STanax
pa3pabaTbiBaTh  THIOBbIE M | €€ OXJIKICHHS M 3aTBEpAEBaHHUA

HWHHOBAlLIMOHHBIE Ymerb: BbIOHpaTh TEXHOMOIMYECKHE NMpOLIECCHl M 000pyAOBaHUE 11
TEXHOJIOTHYECKHE IPOLECCHl B | MOJYyYEHUS OTIMBOK K3 PasHbIX CIUIABOB, Pa3HbIX BECOB MPH

CBOe# 061acTH NMPOM3BOMICTRA. Pa3/IMYHbIX THIAX NPOM3BOJCTBA

Bnagerb: OCHOBHBIMH METOJAMH, CIIOCODAMH M CPEACTBAMHU
omnpejeneHus CBOHCTB CIIaBOB, HOPMOBOYHOH U CTepiKHEBOH cMecel

ITIK-10. Cnocoben mnpuHMMarh | 3HATh: . BIMAHHE TEXHONOTMYECKHX PEXKMMOB U IapaMeTpOB Ha
000CHOBaHHbIE  TEXHHYECKHE | MOKa3aTesH KayecTBa JIMTHIX 3arOTOBOK

pelieHus B NpoecCHOHaIBbHOM | ¥YMeThb: COBEpLUEHCTBOBATH CYLUECTBYIOLIHE U pa3pabaThiBaTh HOBBIE
JeSTebHOCTH, BLIOMpATh | TEXHOJIOTHYECKHE TIPOLECCHI JTUTbS

sddexTuBHble ¥ OezonacHbie | Baaners: HaBbIKaMu pacueTa IMTHHKOBO-TIMTAIOLIEH CHCTEMBI,
TeXHHYECKHE  CpEACTBA U | MPHUITYCKOB HAa MEXaHWYECKyt0 00paboTKy, 3HaKa CTepXKHEH M T.1.
TEXHOJIOTHH.

IMIK-12. CnocofeH npoBoauTh | 3HATh: . JIMTEHHbLIE CBOWCTBA METAILIOB U CILIABOB

NaTeHTHBIH TIOMCK U | ¥YMeThb: TNPOHM3BOJMTH BHIOOP PallMOHAIBHBIX TEXHOJIOTHYECKHX
HCCle10BaTh PEKMMOB s obecriedeHHs 3aJaHHOrO YPOBHS KauecTBa OTJIMBOK
NaTeHTOCNocoOHOCTh u | Bragers: HaBbIKaMH 0()OpMIIEHMs 3aiBOK Ha W300peTeHue,
TIOKa3aTenu TEXHHYECKOTO | MOJIE3HYIO MOJIe/b ¥ NPOMBILIJIEHHBIH 00pa3sell, HaBbIKaMH
YPOBHs pa3paboTok. oopmIeHHs pe3ynbTaTOB HAY4HO-HMCCIE0BaTeIbCKOH paboThl
T1K-14. CnocobeH | 3uaTh: . IPHYMHBLI BO3HUKHOBEHUS JIUTEHHbIX JIe(eKTOB,
pa3pabarbiBaTh U | TEOPETHYECKHEe OCHOBBI paMHUPOBaHHS U MOIH(PHUIIMPOBAHHS
pEeaM30BBIBATE  MEPOIPUATUS | IMTEHHbIX CIIIABOB

ynpasleHHs Ka4yecTBOM | YMeThb: pa3padaTbiBaTh U OCYLIECTBIATH MEPOTIPHATHS 110
BBIIYCKAEMOI POIYKLIHH. YCTpaHeHHIO 1e(eKTOB B JIMThIX 3aroTOBKax

Bianers: HaBbikaMH onpejie/ieHus 1e(eKTOB OTIHMBOK .

2.1.1.3. Coaep:xanne AUCHHILIHHBI

Fox Paspnen, Tema
paszena, ; Conep:kanue
e NHCIHILIHHBI
P1 CTpOeHHe H CBOICTBa HKHIKHX COBPEMEHHHC HpeﬂCTaBIIEHHH (o] CTPOEHHH KUIKHUX MEeTaJINIOB.
METAJIJIOB H CILIIaBOB MOEEHH AKHIAKOro COCTOAHHUA. B3aumocss3b KHUIKOIro U




TBEPIOro COCTOsAHHIA crnaBa. Peonornyeckue cBolicTea
JIMTEHHBIX CIJIABOB B XHMJIKOM, XHIKO-TBEPAOM U TBEPIAOM
coctoaHuu. Temneparypa rnasnesus. [1n10THOCTE.
Ternoduznueckue cBoHCTBA. DNEKTPHUECKOE CONPOTHRNEHHE.
Baskocts. [ToBepXHOCTHOE HATAKEHHE KHIKHUX METAILIOB H €TI0
npupona. [loBepxHocTHOE HaTsSKeHHE crnaBoB. KanunnsapHeie
saBneHus. CMauMBaHWE METANIAMH U CIUIaBAMM TBEPIBIX
TIOBEPXHOCTEN.

P2

3aTBep}1€BaHH€ OTJIMBKH H
MpoLecchl TeNNooOMeHa B
nureiiHoli Gopme

OcHoeHble QH3HYECKHE H TEMIOPHIMUECKHE CBOHCTBA
METAJLIOB, CINIAaBOB M MaTepHana ¢opmbl. [110THOCTS,
TEII0EMKOCTb, TEMJIONPOBOHOCTb, TEMIIEPATYPOIPOBOIHOCT.
OO6uias cxemMa TEeNJIOBOTO B3aUMOIeiCTBHA OT/IMBKH, (POPMBI U
OKpyXxarowieii cpeasl. Buasl TennonepeHoca B nuteifHo# dopMe.
TemnepaTypHoe noJe, TeTI0BOii NOTOK, IJIOTHOCTh TETJI0BOTO
notoka. ['pafieHT TeMNnepaTyp H 3aKOH TEMJIONPOBOAHOCTH
dypoe. Du3MKO-MaTeMaTHUECKas MOJENb 3aTBEPACBAHHA
OTNIMBKHM (I71s Ten kiaccuyeckoi koH$HUrypauuu). OcobeHHOCTH
TPaHHYHBIX YCJIOBHI NPH JIUTHE B NIECUAHBIE U B METAIIMYECKHE
¢dopmel. KuneTHueCcKHe KpHBEIE 3aTBepAeBaHMs. 3aKOH
KBA/IPaTHOTO KOPHA NPH 3aTBEPAEBAHUH M IPaHMIIbI €0
npuMeHUMOcCTH. IIpHOamKeHHbIE METOIBI PacueTa
3aTBepJeBaHus OTIHBOK. PacueT 3aTBepaeBaHHs OTIMBKH B
necyaHol 1 Metannndeckoit popmax no Beinuky. Metoapl
Bananuuna, ['upmoBuua n Hexennsu. Pacuer oxnaxneHus
3aTBepAeBiueil OTIMBKH B (hopMe K BpeMeHHU BLIOMBKH. MeTob
pacyeTa 3aTBepieBaHNs OTIHBOK CJI0KHBIX KOH(PHIypaLuii.

P3

DOopMHPOBaHHE KPHCTAIUTHYECKOH
CTPYKTYpbl OTJIMBKH

OCHOBHBIE 3aKOHOMEPHOCTH CaMONPOH3BOJIbHOH
KPHCTaJLTH3allMK1 METAJLIOB M CIUIaBOB. MeXaHH3M U KMHETHKA
pocTa kpucTamnos. [TocnenoBarenbHoe H 00bEMHOE
3aTBepleBaHNe OTIMBOK. KpHTepHH XapaKkTepa 3aTBepaeBaHMSL.
MeTozb! ynpaBieHHs XapaKTepoM 3aTBEpASBaHuA.
BHyTpukpucTannuyeckas mukpanud. Kpucramindeckas
CTPYKTYpa OTIMBOK. MaKpOKpHCTaLIMUECKHE 30Hbl B OTJIMBKaX
¥ ux obpa3zoBaHue. MeTo/bl yNIpaBieHUs KpUCTANIHIECKHM
CTPOEHHEM OTIUBKH. BIHAHHE Ha KPHCTAILTH3ALMIO TEIUIOBOTO
peXXHMa IJIaBKH, 3aJIMBKH, TETUIO(QH3HYECKUX CBOKCTB MeTaIa 1
thopmbl, KOHUTYpaluH H TOJNIIHHB CTEHKH OTJIMBKH.
Moauduuuposanue cruiaBos. [Ipumenenue BUOpaluy U
3NEeKTPOMarHUTHOT 0, MEpEMELIMBaHKs pacillaBa.
dopMHpoBaHHe HEOAHOPOIHOCTH XHMHYECKOT0 COCTaBa
OoTIHBOK. 30HanbHas JuKBauus. CrnocoObl 60pbObI ¢ TMKBALIHEH.

P4

XuakoTekydecTb TUTEHHBIX
CILIAaBOB

Temnodusuueckue ¥ ruapoAHHAMHYECKHE MPOLIECCHI MPH
TEYEHHUHM KHIKMX METAIUIOB ¥ KaHanax JuTeiiHoi GopMBl.
MexaHH3M OCTAHOBKH NOTOKA JXHMAKOTO METAJNA H €ro CBAA3b C
XapakTepoM 3aTBepleBaHus ciuaea. XKunKkoTeKyuecTb TUTEHHBIX
criaBoB. [loHATHE 0 NpakTHYecKol U MCTHHHOMH
®uakoTeKydecTd. CBA3b KUAKOTEKYUECTH C TIOJIOKEHHEM
CIUIaBa Ha AHArpaMMe COCTOSHMA. BIMAHNWe Ha KUAKOTEKYUECTh
TEMIEpaTypbl 3AIHBKH, TEMIEPATYpPbl HOPMBI, TETNO(QH3INIECKUX
CBOIACTB cIUIaBa 1 MaTepuana GopMsl. 3anONHAEMOCTh JTHTEHHBIX
dopm. DakTOpH!, ONpeAeIAIOMINE 3aN0IHAEMOCTh JIHTEHHBIX
topM. OcoGeHHOCTH KOHCTPYHPOBAHHUS M TEXHOJIOTHH
H3rOTOBJICHUs TOHKOCTEHHBIX OTJIMBOK.

P5

I'a3kl ¥ HEMeTaNIUYecKHe
BKJIIOUEHUS B OTIHBKAX. QH3HKO-
XMMHYECKOE B3aMMOJEHCTBHE
pacruaBa 1 GopMsl

WCcTOUHKMKHY ra30HAChIEeHNHs pacmiaBa. OH3HKO-XUMHYECKHE
3aKOHOMEPHOCTH HAChIIEHUs pacriasa ra3aMi. PacTBOpHMOCTh
BOIOPOJA, a30Ta ¥ KUCIIOpo/ia B THTEHHBIX ciulaBax. dopma
CYLIECTBOB&HHs ra30B B MeTaJIaX M cljiaBax. Beinenenue rasos
TIpM OXJIAXIEHUH W 3aTBep/ieBaHMH MeTanna. BiusHue
BHEITHETO ¥ METAJIJIOCTATUYECKOro IaBJIieHHs Ha oOpa3oBaHHe
ra3oBbiX AeexkToB. PH3IUKO-XHMHYECKHE OCHOBBI METOJIOB
60pu0ObI ¢ Ta30BEIMH JedeKTaMH B OTJIMBKaX. PackucneHue
CIUIABOB M OCHOBHBIE TPeOOBaHHs, NIPENbABIIAEMEIE K
packucauTensM. Mepbl o NpeaoTEpalEHHIO HACKIIEHHUS




pacniaBa razaMM M3 JIUTelHoi popMbl. DHIOTEHHBIE H
9K30reHHble HEMETAUIHYECKHE BKIIOYEHHSA B OTJIMBKaX.

VY nanenue BnodeHuil u3 Metawia. DU3NKO-XUMHYECKHE
OCHOBBI pa()MHUPOBaHUS CILIABOB OT, HEMETAJTHYECKHX
BKIITOUeHHH. CMayKBaHKe paciiaBoM NOBEpXHOCTH
(OpMOBOYHEIX MaTepHanoB. BinusaHue razosoii ¢assbl.
ITpoHykHOBEHHE paciuiaBa B OphI MHTelHHOI dopMbl. Ponb
TIOBEPXHOCTHBIX ABJICHUI B Mpoleccax 00pa3oBaHus MpUrapa Ha
OTNIMBKaX. XAMHYECKOe B3auMoieiicTBHE CcIlaBa U MaTepHana
dopmbl. Mexanudeckuii 1 XuMudeckuii mpurap 1 6opsba ¢
HHMH.,

Po

VYcanouHsle ABneHUs npu
(OpPMHPOBAHUH OTIIHBKH

®usnueckas npuposa ycaaku. O6beMHas ycaaka B )KHAKOM
COCTOSIHHH, TIPH 3aTBEp/CBAaHUH U B TBEPIOM COCTOSHHH.
Koapduunent obbemHolt ycanku. Jintelinas ycanka u ee
Benn4yrHa. CBoOOIHAsA U 3aTpyAHEHHas ycaaka OTJIHBOK.
JIureiinas ycanka. Y4eT ycaaku NpH U3TOTOBIEHHH MOJEJILHOTO
komruiekTa. O0beMHbIe ycanouHble Ne(eKThl B OTIIHBKAX:
ycano4yHele pAKOBMHEI, TIOPHCTOCTh, OCEBAs! PHIXJIOCTb.
MexaHn3M 00pa30BaHUs yCai04YHbLIX PAKOBUH. BiusHue
TEMIIEpaTyphl 3aKalKH, CKOPOCTH 3amojHeHHs GopMbl U ee
Tenno(pu3uYecKuX CBOHCTB Ha 00bEM yCaJoYHOH PaKOBHHBI.
BausHue TexHONMOTMYECKHX (AKTOPOB Ha KOH(MUIYPaLIHIO U
NONI0kKEeHHEe yCaJ0uHO} paKOBHHBI B OTJIHBKE. Y CJIOBUA
(opmupoBaHus 0CceBO# MOPHCTOCTH (PBIXJIOCTH) B OTIHBKAX.
ITpuHIMD HanpaBIeHHOTO 3aTBEpAEBaHHS.

P7

JluTeitHble HANPSHKEHUA H
nedopmalus B OTIHBKaX

Knaccuukauus JUTeHHbIX HanpsHKeHUI 10 IPOHCX0XKAECHHIO,
BpPEMEHH JelicTBUA M MaciTaby ouara gedopMaluu. YcanodHele
HanpsixeHus B OTIMBKax. PazoBbie HanpsxeHUs. MexaHu3m
BO3HHMKHOBEHHs TeMIlepaTypHbIX HanpsxkeHuil. BpeMeHHble U
OCTaTOYHBIE TEMIIEPaTypHbIe HAMPSXKEHHA. PacueT 0CTaTOUHBIX
TEMNEPaTyPHBIX HalpsKeHH! B OTIHBKAX THIIA PAMKH H
LUMIHHApPa. BiusHKWe KOHCTPYKLMH OTIMBKH H TEXHOIOTHYECKHX
(akTOpOB Ha BEeTMYNHY HANpsLKEHHUI. [opsaHe TpelHHb 1
MEXaHM3M uX oOpazoBanus. TpeLMHOYCTPOHYHMBOCTD JIUTOTO
Matepuana. XoJoJHble TPeLMHbI U NPUYHHBI X
BO3HHKHOBeHH:. Kopobnenue u nedopmatins otnmsok. Pacuer
BEJIMYMHBI KopableHus 111 OTAMBKHM THNA 6anku. Meponpustis
no 6oprde c IMTEeHHEIMH HANPAXKEHUAMH H X NOCNEeICTBUSIMH.

2.1.1.4. SI3pIk peaM3anHH NPOTrPaAMMBbI

IlporpaMma JHCHMIUIMHEI peamu3yeTcss Ha TOCYJApCTBEHHOM si3bike Poccuiickoii
®enepanuu.

2.1.2. YueOHo-MeTOAHYecKOe H HHPOPMANHOHHOE obecnedeHne QU CIHILTHHBI

JDJIeKTPOHHbBIE H3AaHHS
1. Banbrep, A.M. OcHOBBI MHTEHHOTO NPOKU3BOACTBA : yueOHuK : [16+] / A.U. Banstep,

A.A. TIporononos. — Mocksa ; Bonoraa : Madpa-Umxkenepus, 2019. — 333 c. : ui., Tabin., cxeM.
— PexwmM goctyna: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=564328 (nata o6pamenns: 22.03.2021). —
bubnuorp.: c. 320. — ISBN 978-5-9729-0363-4.

IlegyaTHbIe H3MaAHHA

1.

Teopus muTeHHBIX MPOIIECCOB : YUeOHO-METOANYECKHE YKA3aHUS K BHITOJHEHHIO NPAKTHUECKHX
paboTt no mucumumHe «Teopus maTeinbx npoueccosy» / B. M. I'pysman, Huskuuii Tarun: M3n-

B0 HTU (dmman) Yp®V, 2016. — 66 c.

2. benses, Cepreii Bnagumuposuy. OCHOBBI METAJUTYPIrHYECKOTO M JIATEHHOTO IPOU3BOACTBA
[Teker] : yueb. mocobue mist ByzoB / C. B. Bensies, H. O. Jleymmun. - Poctos v/]1 : ®enukc,




2016. - 207, [1] c. : uxn. - (Beiciuee obpaszoBanue). - Bubmuorp.: c. 205 (8 Hass.). - ['pud. -
ISBN 978-5-222-24740-2 — AB (10 3k3.)

3. JledexThl OTIMBOK: KOHTPOJIb JIUThS, METOIbI OOHApYKeHus U yeTpanenus [Texer] : yueb.-
MeTo1. nocobue / MuH-Bo obpa3zopanns u Hayku P®, ®ez. roc. aBTOHOMHOE 00pa3s. y4dpesK.
BeicIero nmpo¢. obpaszosanus «Yp®Y um. nepsoro [pesunenta Poccuu b. H. Ensuunay,
Hmxnerar. TexHoun. ue-T (¢unuan) ; ar.-coct. A. I1. ®upcros . - Hiwxuuit Tarun : HTU
(punman) Yp@V, 2018. - 127, [1] c. : wn. — AB-40 3x3.

HpO(l)eCCHOHaJIbeIe 0a3nbl JaHHBIX, nm])opMaunonno-cnpanoqﬂue H MOHCKOBLIE€ CHCTEMBbI

L.http://lib.urfu.ru/mod/resource/view.php?id=1909
2.https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D 1%82
3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. \nuk-140-017\3anasus\Kadbenpa MT

Marepuans! aas aun ¢ OB3

Becy xomrenr OBC mnpeacraBnen B Buae ¢aiioB cnenuansHOro ¢opmara s
BOCIIPOH3BEIEHHSA CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJIE, IIPUTOIHOM IS IPOYTEHHS C
HCIIOJIb30BAaHHEM 3KPAHHOM JIYIIbl U HACTPOHKOH KOHTPACTHOCTH.

2. 1.3. MaTepHnaJbHO-TEXHHYECKO€e oDecredeHHe JHCIHIIIHABI

Ceenenuss 00  OCHAIIEHHOCTH  JHCHMILUIMHBI  CHENHAJIH3HPOBAHHBIM H
JabopaTopHbIM 000pYA0BAHHEM H IIPOrPAMMHBIM olecredeHHeM
Ne Bun HaumeHnoBanue OcHameHHOCTH
o\ | 3aHATHH CIIELHAIBHBIX CIeHATbHBIX IlepeueHb IporpaMMHOIO
I IOMEIICHUH | MIOMELIECHUH H obecnieyeHus.
MIOMENIEHUH 115 MOMEIIEHHH 1714 PexBH3HMTHI MOATBEPIKAAIOIIETO
CaMOCTOSTEIBHOMH CaMOCTOSTENbHOMN JOKyMEHTa
paboThI paboTs!
1 | Jlekuun Vyebuas Mebeny  aymutopHas ¢ | -Onepauuonnas cucrema Windows,
ayauTopHs ams KOJIMYE€CTBOM paboumx | oducHbli naket Microsoft Office
NPOBENEHU MecT B cooTBeTtcTBHM ¢ | Jlorosop Ne 43-12/1712-2019 ot
JIEKIIHOHHBIX KONMM4ecTBOM  cTyzAeHTOB, | 18.11.2019;-ITnardopma Microsoft
3aHATHH pabouee mecto | Teams (B cocraBe Microsoft Office-
npenoaaeares, nmocka | 365) HHoroeop Ne 43-12/1712-2019
ayauTOpHas. Kommero- | ot 18.11.2019;- Cucrema
TepHas TeXHWKa: KOMIUIEKT | yrpaBieHus y4eOHbIM KOHTEHTOM H
npoekuuoHHoro obopyao- | o6yuennem LCMS Moodle
BaHMA: HOyTOyk /KkoM- | CBobomHo pacnpoctpansemoe I10 ¢
NbIOTEP, MPOEKTOpP, MPOEK- | OTKPBITHIM KOAOM: GNU
LIMOHHBII DKpaH/mocka. GENERAL PUBLIC LICENSE;
2 | TlpakTtuyec | YueGHas Mebens ayautopHas ¢ | -OnepauuonHas cuctema Windows,
KHe ayJMTOpHs 1A KOJIMYECTBOM paboumnx | odpucHsi maket Microsoft Office
3aHATHS | MPOBEIEHHA MecT B coorBercTBMM c | JloroBop Ne 43-12/1712-2019 ot
NPaKTHYECKHX KOIM4eCTBOM  CTynaeHToB, | 18.11.2019;
3aHATHH pabouee mecto | -IInaropma Microsoft Teams (B
rnpenojaearens, nocka | cocrase Microsoft Office-365)
ayaquTopHast. JHorosop Ne 43-12/1712-2019 ot
Komnetotepnas Texnuka: | 18.11.2019;
KOMIUIEKT TPOeKIMOHHOro | - CHcTeMa ynpaBieHus yueOHbIM
obopyaoBaHHus: KOHTEHTOM M 0byueHnem LCMS
HOYTOYK/KOMMNBIOTEP, Moodle




NPOEKTOP, MPOEKLHOHHBIH
3KpaH/gocka. YCTpoMCTRa,
MOAKITFOYEHHEBIE K CETH
Hutepner, gmoctyn B
3JIEKTPOHHYIO uHbop-
MaLHOHHO-00pa3oBaTesb-
Hyto cpexy HTH (dbunuan)
Vp®dV, KOMMIEKT JHLEH-

Ceoboano pacnipoctpansemoe I10 ¢
OTKPBITBIM KOIIOM: GNU
GENERAL PUBLIC LICENSE;

-JloroBop Ha  MpeloCTaBleHHE
MOCTOSHHOIO JOCTyna K CEeTH
Hnrepnet ot 30.12.2019 Ne 800037

3HOHHOTO  IIPOrpaMMHOTO
obecneueHus
Camoctoar | IlomerneHus ans MeGens  aynuropHas
enbHas CaMOCTOSTENIbHOH | KOJIMYEeCTBOM pabounx
pabota paboThI MECT B COOTBETCTBHHM C
CTyAeHTOB | oOyuaroluxcs KOJIMYECTBOM  CTyAeHTOB, | Jloropop Ne 43-12/1712-2019 or
pabouee mecto | 18.11.2019;
npenoaaBarers, nocka | -ITnargopma Microsoft Teams (B
ayIMTOpHas. coctaBe Microsoft Office-365)
KomnbrorepHas  texnuka: | Jlorosop Ne 43-12/1712-2019 ot
KOMIiekT npoekuuonHoro | 18.11.2019;
obopynoBaHMs: - Cuctema ynpaBieHHs y4eOHbIM
HOYTOYK/KOMIIBIOTED, KOHTEHTOM M 00yuennem LCMS
NIpOeKTOp, NpoeKUHOHHBIH | Moodle
3KpaH/mocka. YctpoiicTea, | CeobomHo pacnpoctpansemoe 110 ¢
NOAKIIOUEHHBIE K CETH OTKPBITHIM KOJIOM: GNU
Hurepner, IOCTYTI B | GENERAL PUBLIC LICENSE;
3NEeKTPOHHYIO  HMH(popMa- | -JloroBop Ha NpefOCTaB/IEHHE
LIMOHHO-00pa30BaTEeNbHYIO | MOCTOSHHOTO JOCTYNA K CETH
cpeny HTHU  (dunman) | Uareprer ot 30.12.2019 Ne 800037
Yp®V, KOMIUIEKT NHLEH-
3HOHHOTO  INIPOrPaMMHOr0
obecneueHus
Texymmii VYuebnas Mebens  aymuTopHas ¢
KOHTPOJIb ¥ | ayJUTOPHA AJS KOJIHYECTBOM pabounx
NIPOMEKYTO | TEKYyLIEro MECT B COOTBETCTBHM C
YHas KOHTpOJIS H KOJIMYECTBOM  CTyZAeHToB, | Jlorosop Ne 43-12/1712-2019 or
aTTecTalus | MPOMEXYTOUHOM pabouee mecto | 18.11.2019;
aTTecTaluHH TIpernoaaBarelis, nocka | -Ilnardopma Microsoft Teams (B
ay/IMTOpHas. coctaee Microsoft Office-365)
KomnetotepHas TexHuka: | JloroBop Ne 43-12/1712-2019 ot
KOMIUIeKT mnpoekuuonHoro | 18.11.2019;
ofbopynoRaHMS: - Cuctema ynpaBneHus: y4eOHbIM
HOYTOYK/KOMMBIOTEP, KOHTeHTOM U 06yueHrneM LCMS

NIPOEKTOpP, TPOEKIIMOHHBIH
aKpan/mocka. YcrpoiicTsa,
NOAKTIOYEHHBIE K CETH
Hureprer, pmoctyn B
ANIEKTPOHHYI0  HHGOpMa-
LIMOHHO-00paz0BaTeNbHY10
cpeny HTH (dunuan)
Vp®dVY, KOMIJIEKT JIHLEH-
3HOHHOTO  NPOrpaMMHOrO
obecnieyeHus

Moodle

CrobonHo pacnpoctpansemoe I10 ¢
OTKPbIThIM KOJIOM: GNU
GENERAL PUBLIC LICENSE;
-Jlorosop Ha npenocTaBieHHE
MOCTOSHHOTO IOCTYTIa K CETH
Hurepner ot 30.12.2019 Ne 800037




3.1. Pabouas nporpamma gucuumIHHb! «IIporpeccHBHbIE TEXHOIOTHH JIHTEHHOTO

NPOH3BOJACTBAY

3.1.1. Conep#aHHe H 0COOEHHOCTH peaTH3ANMHA U CIHILTHHBI

3.1.1.1. Texnonorun o0y4eHns, HCIOIb3yeMble IIPH H3YYeHHH THCIHILTHHBI MOXY.JISl

IIpu  u3yueHuU
TEXHOJIOTHUS 00yUYEHHS.

3.1.1.2. Ilnanupyemble

JHUCITUITIIIHHBI

NpUMEHSETCST  TPaJHIMOHHAs  (PernpoIyKTHBHAS)

€3YJIbTAaThI 00yueHNns (HHIHKATOPHI) N0 JHCIHILIHHE

Kox m HamMeHOBaHHE

ILnanupyembie pe3yabTaThbl 00y4eHHs (MHAHKATOPLI)

HHHOBallHOHHbIX pemeﬂnifi.

KOMIEeTeHIHH
TIK-7. Cnocoben | 3HaTh: . — MeTOZIbI pa3pabOTKH TEXHOJIOTHYECKOTO MpoLecca
pa3pabarbIBaTh TEXHHKO- | IIOJy4€HHs OTJIHBOK B NecuaHbIX op- Max ¥ crnelHaibHbIMKA
SKOHOMHYECKOe  0OOCHOBaHHE | METOJAMH JIHThS.

¥YMmerb: pa3pabaTbiBaTh TEXHHUYECKYIO JOKYMEHTALIMIO B BUZIE
yepTekel MOJeNbHO-0TIOYHOH OCHACTKH, TEXHOJIOTHYECKHX KapT U
MHCTPYKUMH Ha U3rOTOBJIEHHE OTJIMBOK

Bnaners:  HaBbIKAMM BBITIONIHEHHS NPOEKTHBIX, KOHCTPYKTOPCKHX,
TEXHUKO-IKOHOMHYECKHX W TeXHOJOTHYECKUX peLlIeHHH

T1K-8. Cnocoben
pa3zpabaTbiBaTh  NpPEIOKEHUA
o MOBBILLIEHHIO
3HeproadheKTHBHOCTH

MeTamepmqecxoﬁ TEXHOJIOTHH.

3HaTh: . KOMIUIEKC JIHTEHHO-TEXHOJOTHYECKHX CBOHCTB, KOTOPBIMH
o0nafatoT TUTeiHBIe CIIaBbl U METObl YNIPABICHHs 3THM
KOMIIJIEKCOM

Vmersb: aHanu3MpoBath NpUpoay AedeKToB U NpUUHHBI Opaka
OTJIMBOK M pa3pabaTbiBaTh MEPOTIPHATHS MO UX YCTPAHEHHIO 115
TNIOJTy4€HHUs] OTJIMBOK U3 Pa3HBIX CIUIABOB, Pa3HbIX BECOB MPH
pa3IMyYHBIX THNAX NPOM3BOACTBA

BiageTs: OCHOBHBIMH METOJAMM, CrIOCODaMHU M CPEICTBAMH
onpeiesieHHs CBOHCTB CIUIaBOB, (POPMOBOUHOMN M CTEPAKHEBOH CMeCeH.

ITIK-12. Cnocoben mnpoBonuTh

MaTeHTHbIH MOMCK U
MCCIEI0BATD

NaTEHTOCMOCOOHOCTh H
ToKa3zaTesu TEXHUYECKOTO

YPOBH# pa3paboTok.

3HaTh: . coBpeMeHHbIe crioco0bl H3rOTOBIEHHS TMTEHHBIX hopm
YMeTb: pacCUMTHIBATL T€OMETPHYECKHE Pa3Mephbl CEYEHHH
JIMTHUKOBOH CHCTEMBI M MPHOBLITH, OTPENIENATh CBOHCTBA
(hOPMOBOUHBIX M CTEPIKHEBbIX CMecei

Baajgers: MeToaMH NPOEKTHPOBAHHSA TPEXMEPHBIX MOJIENIEH C
MIOMOLIBIO COBPEMEHHBIX IIPOrPamMM

TIK-13. CnocobeH npoBOAUTH

ONTHMH3ALIHIO NPOLIECCOB
(OYHKLMOHUPOBaHHA
WH)OPMALIMOHHBIX CHCTEM B
METAJLITy prHYECKOM
MPOM3BOACTBE H peluarb
NPOW3BOZICTBEHHBIE 3a1aud 10
MaTeMaTHYECKOMY
MOJEJTHPOBAHHIO U YIIPaBICHHIO
TEXHOJOrHYECKUMHU

npoueccaMu B METAJLITYPIrHH.

3HaTh: . METOIbI pacueTa JUTHHKOBO-IHTAKOIIEH CHCTEMBI IIPOLIECCHI
Harpeea IuTeiHo# GopMbI Ha CTaJHU €€ 3all0JIHEHHS PaclllaBoM,
CBOMCTBA M METO/IbI OTIpeAeNIeHHs (POPMOBOYHBIX H CTEPIKHEBBIX
cMecer

¥YMeThb: OCYIIECTBIATH KOHTPOJIb KayecTBa (OPMOBOYHBIX
MaTepHaJioB M cMeceil, TEXHONOTHH QOPMOBKH, 3a/IMBKH H OUHCTKH
OTJIHBOK

Baagerb: OCHOBHBIMH METOJAMH, COCOOAMH M CPEJICTBAMM
OmpeiesieHusi CBOKCTE CIJ1aBOB, (JOPMOBOUHOM M CTEpIKHEBOH CMeCeH.

3.1.1.3. Coaepxanne JHCHHILTHHBI

Kon
pasaeJia, TeMbI

Paznen, Tema
JMHCHHILIHHBI

Conepxanue

P1

®opMoBoOUHEIE
MaTepualibl U CMecH

OcobeHHOCTH COBpEMEHHBIX (POPMOBOYHBIX MATEPHATIOB H
Npor{o3 npuMeHenus B 6ymymem. [IpuHiune ux noadopa
11 TuThA. TpeboBaHus K cBOMCTBaM B 3aBHCHMOCTH OT
ycnoBuii akerutyataui. TOCTbl cTapele H HOBEIE 110




neckaM, MexkayHapoaHble TpeboBaHusa k neckaMm. Bubl
neckoe. Ceazyromue. I'nunbl. [Tpunnune nogbopa ans
nuThs. OnpeaeneHHe OCHOBHBIX TEXHOIOTHYECKHX
CBOHCTB neckoB U riMH. OCHOBHbIE CTEPIKHEBbIE
ceazytoue. TpeOoBaHHsA CBOHCTBAaM CTEPHKHEBBIX CBA3YHO-
wux. Knaccnduxauus. JKuakoe cTeKI0 - NpeUMyILECTBa K
HenocTaTki. POPMOBOYHBIE U CTEPIKHEBBIE CMECH.
KonTtpons cBoiicTE ) OpMOBOUHBIX U CTEPIKHEBBIX CMECEH.
JluTeiiHble KPacky B MACThI, pa3/ieIUTeNbHbIE COCTaBbI U
Kied. TexHuka 6e30M1aCHOCTH U 3KOJIOrMYECKHe
npoO6JieMbl, CBSI3aHHBIE C TOATOTOBKOH, HCMONIB30BAHHEM H
obpazoBaHHeM OTX0/10B JOPMOBOYHBIX MATEPHAJIOB.

P2

H3roToBieHHe pa3oBbIX
JIUTeHHBIX GOPM H
CTepKHEeH

OcHoBHbIe TeXHONOrHYeckue onepauuy. MHCTpYMeHTh! U
obopynoBanue. Marepuansl. CoBpeMeHHas OpMOBKa.
Co6opka dopm. YeraHoBKa H QHKcalina crepiHei B opme.
Kontpons cbopku. OcobenHoctr TexHONMOrHH GOPMOBKH
1715 CepPHHHOTO M MacCOBOTO NMPOU3BOJICTBA OTIUBOK Ha
MEXaHW3MPOBAHHBIX H aBTOMATH3HPOBAHHBIX JIMHHSAX.

P3

3anuBka dopm.
OUHUILIHBIE ONepalUH

TemneparypHbli pexuM 3aJMBKH. ITopsaaok 3anMBKH.
WHerpyMenTs! U 060pynOBaHUE NPH 3aIUBKE.
IponomKHTENEHOCTL OXJIAMIEHHUS OTIIMBKH B hopMe.
Pacuer BpemMeHu OT 3a7MBKH 10 BbIOMBKH. COBpeMEHHbIE
CHCTEMBI BBIOWBKH OTJIMBOK M3 (hopM. Y naneHuHe JIMTHHKOB
1 npuobned. 'pyHroBka. KoHTposib kauecTsa OTIHMBOK.

P4

IIpoexTHpoBaHue
TE€XHOJIOTHYECKOrO
npouecca noxy4eHHs
OTJIHBOK

AHanu3 TEXHOJIOTMYHOCTH JIMTOH neTanu. Beibop
TMOJIOXKEHHS OTVIMBKH B hopMe, pallMOHaILHOM
TIOBEPXHOCTH pa3beMa hopMel H Mozienu. HasHaueHue
NPHITYCKOB Ha 00paboTKy y NMONOIHEHHH YKIOHOB.
IlpoexTnpoBanue crepikHeH. 3HaKu cTepakHeH. 3a30pbl.
PazpaboTka KOHCTPYKLMH NPHOBLIEH B METOABI pacyeTa.
Awnanuz MmeTonoB pacuera. Metozbl pacuera
XONOAMIBHHKOB. Pa3paboTka KOHCTPYKLIMHM M METO/IbI
pacuera JMTHHKOBBIX cHcTeM. JINTHUKOBBIE CHCTEMBI B
CepuiHOM MpoM3BOACTBE. TexHomornueckas
JOKYMEHTAIHsl HA W3TOTORJIEHHE OTIMBOK B Pa30BbIX
necyaHslX ¢popMax. UepTexk 371€MEHTOB JTHTEHHOH
thopmbl. TexHonorHueckue HHCTPYKLMH Ha GOPMOBOUHbBIE
MartepHaisl. TexHonoru4eckas kapra.
ABTOMaTH3UpPOBaHHE NPOEKTHPOBAHUSA TEXHOJIOIHYECKOTO
npouecca. dnementsl CAITP TIT JIIL.

P5

MO,E[GJ'IBHO-OHO'—IH&H
OCHAaCTKa

Monenu 1 KOMIJIEKT, er0 COCTAB M Ha3HaueHHe.
Marepuansl Moaeneit. TOUHOCTh H3roTOBIEHHA. Moaenu.
Monenu nepeBsnHble. Moaenu metaiuyeckue. Monenu
racTMaccoBele. Moaenu 13 Apyrux marepuanos. [LnuTel
MozelbHble. MoHTax Mozeneii Ha nmurax. Crnocobbt
KpeIrUieHHs ¥ CMeHbI MOJieJiel Ha MeXaHW3HPOBAHHBIX H
aBTOMATHUYECKHX JTMHUAX. CTaHOapThl HA MOAENBHYIO
ocHacTKy. ONMOKH MX KOHCTPYKLIMS M KOHCTPYKTHBHBIE
anemeHTHl. Pacuet onok. CTaHaapThl Ha ONOKH.
OxkcrumyaTaims onok. Ilononeunsle mutel. OxpaHa Tpyna
M TeXHHKa 0€30MacHOCTH B MOIETBHOM NPOH3BOICTRE.

3.1.1.4. S3bIk peaJu3anHy NPOrpaMMebl

[IporpamMma QUCHUIIIMHEL pealu3yercs Ha rocyJapcTBeHHOM s3bike Poccuiickoii Menepanun.




3.1.2. YyebHo-MeTOAMYECKOEe H HHPOPMAIHOHHOE ofecnedeHHe QHCIHILTHHBI

DJIEeKTPOHHbIE H31aHHUA

1. Bamsrep, A.M. OcHoBEl nuTeifHOro mpouseojcTea : yueOHuk : [16+] / A.W. Banetep,
A.A. Tlporomonos. — Mockea ; Bonorna : Undpa-Uuxenepus, 2019. — 333 c. : uin., tabi., cxem.
- Pexxum JoCTyma: o IIOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=564328 (mara oOpamenus: 22.03.2021). -
Bubmuorp.: c. 320. — ISBN 978-5-9729-0363-4.

IMeuarHbie H3AAHHA

1. Teopus JMTEHHBIX NPOLECCOB : Y4eOHO-METOIMYECKHE YKA3aHUs K BBIIOTHEHHIO MPAKTHYECKIX
pabor o mucimuHe «Teopus muTeiHbx npoueccory / B. M. I'pysman, Hixauii Tarun: M3a-
Bo HTU (pmman) VpdV, 2016. — 66 c.

Ipennoxenus 6ubmoTexu

2. benses, Cepre#i Bnamumupoud. OCHOBBI METAJUTYPrH4YE€CKOr0 M JIMTEHHOIO NMPOU3BOJACTBA
[Texcr] : yue6. mocobue mus By3os / C. B. Bensies, 1. O. Jleymun. - Poctos H//] : ®enukc,
2016. - 207, [1] c. : un. - (Beicmee obpa3zoBanue). - Bubnuorp.: c. 205 (8 nasp.). - I'pud. -
ISBN 978-5-222-24740-2 — AB (10 3k3.)

3. JleeKTHl OTIMBOK: KOHTPOJb JHUThS, METOBI OOHapy)eHus U ycrpaHeHns [Tekcr] : y4e0.-
MmeTod. mocobue / MuH-Bo o6GpazoBanuss W Hayku P®, @Den. roc. aBToHOMHOe 00pas.
yupexa. Beicmero npod. obpasosanus «Yp®VY mm. mepsoro Ilpesmmenta Poccunm b. H.
Enpuunay, Humkaerar. TexHon. wH-T (Qumman) ; aBT.-cocT. A. II. @upctos . - HmKHHHA
Tarun : HTU (buman) Yp®V, 2018. - 127, [1] c. : un. — Ab-40 3k3.

IIpodeccnonanbHbIe 62351 JAHHBIX, HHPOPMALIHOHHO-CNIPABOYHBIE H MOHCKOBbIE CHCTEMBI

1.http://lib.urfu.ru/mod/resource/view.php?id=1909
2.https://nti.urfu.ru/page/PeriodikaPoOQbrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/

4, http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3agaaus\Kabenpa MT

Marepuans! aas aun ¢ OB3

Becr kxontent OBC mpencrainen B Buze (ailoB chenuanpHOro (opmara ams
BOCITPOM3BEICHUS CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHIIE, IPUTOIHOM IS IIPOYTEHHUS C
HCIIOJIb30BaHHEeM SKPaHHOH JIyNBI U HACTPOHKONH KOHTPACTHOCTH.

3.1.3.MarepnaabHo-TeXHHYecKoe ofecnieyeHHe NHCHHILTHHBI

CBegeHnsi 00 OCHAMEHHOCTH JHCHUIUIMHBLI CHOENHAJH3HPOBAHHBIM H J1a00paTOPHLIM
000py10BaHHEM H NMPOrpaMMHBLIM obecrniedeHHEM

Ne Bun HawnmeHnoBanue OcHanieHHoCTh

n\ | 3aHATHH CIIEIHATIBHBIX CIIeHaIbHBIX ITepeyeHs NpoOrpaMMHOTO

I TIOMEIEHHH H NOMEIIeHUH U obecrieueHusl.

MOMEIIEHUH U1 MOMeleHuH 11 PexBH3UTHI HOATBEPKIAIOIIETO
CaMOCTOSTENBHOM CaMOCTOSITEIEHOM JOKYMeEHTa
paboThI paboThI

1 | Jlekuuu VyebHas Mebenr ayauTtopHas ¢ | -OnepauMoHHas cuctema Windows,
ayIUTOpHUS 1718 KOJNHYeCTBOM  paboudux | oducHslii nakeT Microsoft Office
MpOBEIEHHUA MECT B COOTBETCTBMH ¢ | Jlorosop Ne 43-12/1712-2019 ot




JIEKLIMOHHBIX KOJIM4ECTBOM cTyaeHToB, | 18.11.2019;
3aHATHH pabouee Mmecto | -Ilnardopma Microsoft Teams (B
npenojasatens,  Aocka | coctaBe Microsoft Office-365)
ayaUTOpHas. Jorosop Ne 43-12/1712-2019 or
KomneroTepnas Texnuka: | 18.11.2019;
KOMILIEKT - Cucrema ynpagyieHHs yueOHbIM
MPOEKLHOHHOTO KOHTeHTOM U 00yyenuem LCMS
obopynoBaHus: Moodle
HOYTOYK/KOMIBIOTED, Crobonno pacnpoctpansemoe I10 ¢
NPOEKTOp, orkpbiTeiM konoMm: GNU GENERAL
NIPOEKLIMOHHBIH PUBLIC LICENSE;
9KpaH/qocKa.
Ilpaktuue | YuebHas Mebens ayauTopHas ¢
CKHe ayAUTOPHS A KOJIM4ecTBOM  paboumnx
3aHATUS | MIPOBENEHHS MECT B COOTBETCTBHH C
NpaKTHYECKHX KOJIMIECTBOM CTYASHTOB, | ynonanuonnas cucrema Windows,
R pabeEE MeGTo oducHbIii naket Microsoft Office
npenojasarens,  JAOcka Joroeop Ne 43-12/1712-2019 ot
L Y 18.11.2019;
KomrbtoTepHas TeXHHKa: -IInardopma Microsoft Teams (B
ORIk coctaBe Microsoft Office-365)
o cREM OO Jlorosop Ne 43-12/1712-2019 ot
ehopyROn AR 18.11.2019;
HOYTOYK/KoMmEIOTep, - CHcTema ynpagriieHH yuyeOHbIM
apaeicieRs KOHTEHTOM ¥ 00yueHneM LCMS
NPOEKLIMOHHBIH Moodle
3KpaH/§ocrca. Cpobonno pacnpoctpansemoe IIO ¢
YCTPOHCT_?a’ otkpeiTeiM komoMm: GNU GENERAL
NOJKIIIOYEHHBIE K CETH PUBLIC LICENSE:
Wutepuer, poctyn B -Jlorosop Ha TpeloCTaBIeHHE
HICTPCHE RO NOCTOAHHOTO ~ JIOCTYyNa K CETH
HH(OPMALIHOHHO- Unrephet ot 30.12.2019 Ne 800037
o0pa3oBaTenbHy0 Cpefy
HTH (dumuan) VpdV,
KOMILJIEKT
JTMLEH3HOHHOTO
NPOrPaMMHOro
obecneyeHus
Camocros | ITomemmenus nis Mebene aynuTtopHas c
Te/bHasd | CaMOCTOATENBHOH | KOJMYecTBOM  paboumx
pabota paboTsl MecT B cooTBeTcTBHM ¢ | Jlorosop Ne 43-12/1712-2019 ot
CTYIIEHTO | o0ydarouuxcs KOJIMYECTBOM CTyaeHToB, | 18.11.2019;
B pabouee Mmecto | -Ilnatdopma Microsoft Teams (B
npenojaearens,  jAocka | cocraBe Microsoft Office-365)
ayJUTOpHas. Horosop Ne 43-12/1712-2019 ot

KommeloTepHas TexHMKa:
KOMILIEKT
IIPOEKLIMOHHOTO
obopynoBaHMs:
HOYTOYK/KOMIIBIOTEP,
MIPOEKTOp,
IPOEKIIMOHHBIH
3KpaH/mocKa.
VerpolicTsa,
MOAK/TIOYEHHBIE K CETH
WUnrepner, goctynm B
3N1EKTPOHHYIO

18.11.2019;

- CucTtema yrnpaBlieHHs y4eOHBIM
KOHTEHTOM H o0yueHrem LCMS
Moodle

Ceoboano pacnpoctpansemoe 10 ¢
otkpeiTeIM KojgoMm: GNU GENERAL
PUBLIC LICENSE;

-Jlorosop Ha npenocTaBiIeHHe
NOCTOSIHHOI'O IOCTYIA K CETH
Hureprer ot 30.12.2019 Ne 800037




MH(OPMaIHOHHO-
obpazoBaTenbHyl0 cpeny
HTHU (dunuan) YpdV,
KOMILIEKT
JHLIEH3HOHHOTO
NPOrpamMMHOTO
obecnieueHus

Texyiui
KOHTPOJIb
H
TIPOMEXY
TOYHAs
aTTecTall
us

VuebHas
ayaUTOpHS JUIS
TEKYILEero
KOHTpOJIS U
NPOMEXXYTOYHOM
aTTecTaluu

MebGenb aynmuropHas C
Ko/iu4yecTBOM  paboumx
MECT B COOTBETCTBHH C
KOJIMYECTBOM CTYIEHTOB,
pabouee MECTO
npeniofiaBartensi,  JOcKa
ayIUTOpHasl.
KomnbloTepHas TexHHKa:
KOMILIEKT
TPOEKLIMOHHOT O
obopynoBaHus:
HOYTOYK/KOMITBIOTEP,
IIPOEKTOp,
IPOEKLIMOHHBIH
3KpaH/aockKa.
VerpoiicTa,
MOJKIHOYEHHBIE K CETH
Wntepuer, noctym B
3/1IEKTPOHHYIO
HHpOPMAIHOHHO-
obpa3oBaTtenbHyl0 cpeny
HTHU (¢punman) YpdV,
KOMILJIEKT
JIULIEH3HOHHOTO
NpOrpaMMHOr0
obecneueHus

Horosop Ne 43-12/1712-2019 or
18.11.2019;

-[Inardopma Microsoft Teams (B
coctaee Microsoft Office-365)
Horoeop Ne 43-12/1712-2019 ot
18.11.2019;

- Cucrema ynpasneHus yueOHbBIM
KOHTEHTOM W 00yuennem LCMS
Moodle

Ceoboano pacnpoctpansemoe IIO c
otkpbiThiM kogoM: GNU GENERAL
PUBLIC LICENSE;

-JloroBop Ha npenocTaBlieHHe
MOCTOSIHHOTO JIOCTYMA K CeTH
Hureprer ot 30.12.2019 Ne 800037




4.1. Pabo4asi mporpaMMa JHCUHMILIHHBI «Te€XHOJOTHYECKO€e MPOEeKTHPOBAHME JHTEIHOr0

NPOU3BOJCTBA»

4.1.1. Conep:kaHHe H 0COOEHHOCTH PeaTH3ANHH JHCUHILUIHHBI

4.1.1.1. Texno10rHH 00y4eHHs, HCHOJIL3YyeMble NPH H3yYeHHH AHCIMILIHHLI MOXYJIst

IIpu wu3ydyenuwn
TEXHOJIOTHs 00y4YeHHUS.

JUCITHITIHHBI

IPUMEHSETC  TpaJMLMOHHAs (penpoAyKTHBHAs)

4.1.1.2. ILnanupyemble pe3yJbTaThl 00y4eHns (AHIMKATOPHI) 110 JHCIHILIHHE

Kon m1 HauMeHoBaHue
KOMIETEeHIHH

ILtanupyembie pe3ybTaThl 00y4UeHHs (HHIHKATOPBI)

VK-2. Cnocoben ympaBnarsh
NPOEKTOM Ha BCeX JTamax ero
JKM3HEHHOTO LIMKJIa

3HaTh: . CTPYKTYpY MHTEHHOTO LieXa B 3aBHCHMOCTH OT crocoba
JIMTBS ¥ OT BHJA NMPOAYKLIMH

¥YMeTb: paccHUMTBHIBATH HEOOXOAMMOE KOMHYECTBO 060pYIOBaHHS IO
OTIEJIEHUAM M YUacTKaM B 3aBUCHMOCTH OT MOLUHOCTH LiexXa

Baajern: HaBbikaMu onpeneneHus ce0eCTOMMOCTH JKHIKOTO MeTajla
¥ TOJHOTO JTHThS

TIK-6. Cnocoben
pa3padbaTbiBaTh  THIOBBIE M
WHHOBaLIHOHHEIE

TEXHOJIOTHYeCKHE TMpPOLECCH B
cBoel 0bnacTi NPOU3BOACTEA.

3HaTh: OCHOBHBIE 3a/1a4H, CTOSLIME B 001aCTH MPOEKTHPOBAHUS B
JIMTEHHBIX 3aBoJax (LeXax), NepCrneKTHBbI Pa3BUTHS JTUTEHHOTO
NIPOM3BOACTRA.

YmMmers: PacCYHUTBIBaTh pacX0J OCHOBHBIX H BCIIOMOTraTe/IbHbIX
MaTepHaIOB, TOIUTHBA, 3NEKTPOIHEPTHH, CIKATOTO BO3IyXa M rasza
Buiagers: HaBblkaMH aHanK3a pabouyMX XapaKTEPUCTHK H
NAaClNOPTHBIX JAHHBIX TEXHOJIOTHYECKOT0 060py,Il0BaHHS

T1K-9. Cnocoben
pa3palarblBaTh  NpeLIoKEHHS
s TEXHUYECKOH H
TEXHOJIOTHYEeCKOH

JAOKYMEHTalHH

3Harth: . mocienoBaTeNbHOCT pacyueTa JIMTEHHBIX LIEX0B ¢ TOUKH
3pEeHHS IPOEKTHPOBAHUA

¥mern: paspabarbiBaTh NPEIUIOKEHHMS A1 TEXHHYECKOH U
TEXHOJIOTHUECKOH JOKyMEHTAIHH

Biagers: HaBBIKAMH NPaBWILHOTO BbIOOpa 060pyn0OBaHHA 11 BCEX
OTZIE/IEHHH U Y4aCTKOB JIMTEHHOTO 11€Xa, HCXOMA U3 HOMEHKJIATY bl
OTJIHBOK, BH/Ia CIJIaBa M CIIOCOOOB JIMThS

ITK-10. CnocobeH npHHHUMATE
00OCHOBaHHBIE  TEXHHYECKHE
pelieHus B npodeccHoHaTbHOM
IEATENbHOCTH, BBIOMpaTh
sddexTuBHbie M OesomacHsie
TEXHHYECKHE  CpeacTBa M
TEXHOJIOTHH.

3HaTh: . JONYCTUMBIE PEXKHUMBI PaboThl 060pYA0BaHHS, OCHOBHBIE
CBOICTBa MPUMEHSEMbIX MaTEPHAJIOB (OCHOBHbIX M
BCIIOMOTI'aTeNbHBIX), METO/IbI KX 00pPabOTKH H MCTIONb30BaHHs,
TpeboBaHus k KayecTBy 0OpabaThiBaeMbIX AeTanel W H3AenHi
¥YMern: BbIOMpaTh M pacCUMTHIBATL HEOOXOIMMOe 000pYJOBaHKE C
YYETOM peLleHHs 3a71a4 SHEpro- M pecypcocOepeskeHHns, a TAkKe 3all|ThI
OKpY2KaroLleil cpelibl OT TEXHOT€HHbIX BO3ACHCTBHH NMPOU3BOACTRA
Baaners: npuHUMNAM OpraHW3alliK IPy30NOTOKOB U PALMOHATBHOM
00beMHO-TIIaHHPOBOYHOI KOMIIOHOBKE OT/eNeH i, U pa3paboTke
CTPOMTENILHOH, S3HEPreTHYECKOH M CAHTEXHUYECKOH YacTel npoekTa

[TIK-11. CnocobeH onpenenstsb
OpraHHUzallHOHHO-TEXHHUECKHE
MEPONpHATHA Mo obecrneueHuIo
NPOM3BOACTBA B COOTBETCTBHH C
HOPMAaTHMBHOH TEXHHMYECKOH M
TEXHOJIOTHYECKOI
JOKYMEHTAaLuen.

3HaTh: . PUHLMIIL TOCTPOEHHMS MPOEKTHBIX, TEXHOIOTHYECKHX,
TEXHHKO-9KOHOMHHECKHX H KITMMaTHYECKHX MPOLIECCOB NMPOEKTHPOBAHHS
YMeTh: OlLIEHHBATh IPOEKTHbIE, TEXHONOIHYECKHUE U KOHCTPYKTOPCKHE
peLLeHuUs B 3aBUCHMOCTH OT CTa/iMii MPOEKTUPOBaHHs H 3a/1ay,
000CHOBaHHO BBEIOMPATh MECTO CTPOMTENBLCTBA JIMTEHHOTO 1I€XA C
000CHOBAHHOIM ONTHMATIEHOM MPOrPaMMO# FOIOBOTO BHIITYCKA JIHThS
Baanerb: HaBbIKaMM paboThl ¢ HOPMATHBHOM TEXHUYECKOH U
TEXHOJIOrH4ECKOH JOKyMEHTalueH




3HaTh: . YCTpOHCTBO H NPUHLMN paboThl 00CTY;KHBAEMOTO
CMELMATBHOTO TEXHOJIOMHUECKOro 060py10BaHKs; OCHOBHbIE NTpaBHIIa
H crioco0Obl HallaZky, HACTPOHKH M PEryJIMPOBaHHA €ro y3/10B H

IIK-14. Cnocoben
pa3pabaThiBaTh %
peau30BLIBATE  MEPONPUATHS
ynpasjieHus KauyeCcTBOM | MEXaHH3MOB

BBITYCKaEMOH NPOIYKLHH.

YMmeTb: pa3pabarhiBaTh U peaM30BbIBATH MEPOTIPUATHS YIIpaBIEHHU
KaueCTBOM OTJIMBOK
Baagers:

METOOUKAMH OLIEHKH Kayc€CTBa qJOpM H OTJIIMBOK.

4.1.1.3. Coaep:xanne QHCIHILTHHBI

Kon
Paspen, Tema
pasaena, Copepxanue
JAHCHHITHHBI
TeMbl
CMecHTenn KaTKOBBIE, LIeHTpoOEKHEIE, JTOTacTHEIE,
LIIHEKOBBIE, cCMecUTeNH OapabaHHOro TUIa, CyLIHIbLHEIE
HapabaHbl, CyllKa I1ecKa B BEpTUKAIBHBIX MHOTOMOJOBBIX
Ob6opynoBanue 1 CyluMiax, B neyax ¢ kunsaiem cioem. Obopynosanue ans
P1 NOATOTOBKH (DOPMOBOYHBIX | M3MENbYEHHs YITIS W TIIHHBI, 605l CTepikHeH U 1p.
MaTepHasoB U NpurotosieHus | Jpobunku. MensHuipl. O60py10BaHHE 115 OATOTOBKH
cMeceid orpaboTaHHOH (OPMOBOYHOI CMeCH, MarHUTHLIE
xenezootaenuTend. CHTa, rOMOreHH3aTOpHI.
O6opynoBaHue At NPUrOTOBIEHHS (OPMOBOYHBIX U
CTEpKHEBBIX CMeceH
Knaccuduxauus. [IpeccoBbie MallMHbI, BCTPAXHBAIOLLHE
Ob6opynosanue s MalllHHbI, BCTPSAXHUBAIOLIE-IIPECCOBbIE MAlIUHBI.
P2 u3roTosieHus GhopMm u INeckoMeTsl, MeCKOAYBHbIE, IECKOTPENIbHBIE, HMITYJIbCHbIE
CTEepKHEH MalllFHbI, MalIKHBI BAKYyYM-TIIEHOUYHOH (DOPMOBKH,
BCTpSIXMBalOLHe U BUOponpeccoBbie CTObI
BriOuBHBIE pelIeTKH, THIPOKaMepsl
Ob6opynoBaHue Ui BBIOHBKH p s LD S
, SNEKTPOTHAPABIHYECKHE YCTAHOBKH, IpOOOMETHBIE U
P3 dopM, ynanenus crepykHeii u
raaToBoyHsle 6apabaHbl, poOOMeTHBIE KaMephl,
OYUCTKH TIOBEPXHOCTH OTJIHBOK
MTHEBMOMHCTPYMEHT
ITpoekTHpoBaHKE MIABUIBHOTO OTAETIEHUS JIMTEHHOTO
Lexa.
INpoexTupoBanue HOpMOBOUHO-3AIHBOYHO-BbIOHBHOIO
P4 IIpoexTuposanue mo OTZAEJIEHHA.
OTAENEHHAM NuTeliHoro uexa | IlpoexTHpoBaHue CTEPIKHEBOrO OTAENIEHUS.
ITpoekTHpOBaHHE CMECENPUTOTOBHTEILHOTO
OTZeNeHHs.
ITpoeKTHpOBaHHE OYHCTHOIO OTJENEHHS.
Pacyer 3aTpaT 2/1eKTpOIHEPrHH.
OHepreTHyeckas 4acTb
P5 Pacuer rasa u napa.
NpoeKTa
Pacuer BO31yXa ¥ BOJbI.
PacueT konuuecTBa paboTaroLIHX B LeXe (Ha y4acTke).
Onpenenenue ¢oHaa 3apaboTHOH MIaThI.
P6 OKOHOMHYECKas 4acThb MPOeKTa pea

OnpepeneHune 3aTpaT Ha MaTePHAbl, TOMIMBO H SHEPTHIO.
CeonHas BEJOMOCTb KanMTaJIbHBIX 3aTPaT MO LeXy.

4.1.1.4. S3bIk peaan3auMu NporpaMmmai
IIporpamMma auCHUNUIMHEI peanu3yeTcs Ha TIoCyJapCcTBEHHOM sA3blke Poccmiickoit

®enepanun.




3.1.2. YueOHo-MeTOoaHYecKOe H HH(POPMANHOHHOE OOecnedeHrne NHCIHILTHHbI

JJIEeKTPOHHBbIE H3TAHHS

Banetep, A.. OcHOBBI THTEHHOTO MpOM3BOACTBRA : yueOHHK : [16+] / A.M. Banstep,

A.A. Ilpotomonos. — Mockga ; Bosnorzna : Undpa-Hmkenepus, 2019. — 333 c. : ui., 1abI1., CXeM.
— Pexum noctyna: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=564328 (nara obpamenus: 22.03.2021). —
bubmumorp.: ¢. 320. — ISBN 978-5-9729-0363-4.

IleyaTHbIe H3DAHUS

1. Teopus IMMTEHHBIX MPOLIECCOB : Y4eOHO-METOMMIECKAE YKA3aHUS K BBIOIHEHHIO TPAKTHYECKHAX
pabot no mucrmIiHe « Teopus mTeiiHBX mporeccosy» / B. M. I'pysman, Hukemii Tarmn: H3n-
Bo HTU (duman) VpdYV, 2016. — 66 c.

2. benses, Cepreit Bnagumupouy. OCHOBBI METAIUTYPrHYECKOT0 M JIATEHHOTO MPOM3BOCTBA
[Texct] : yue6. mocobue nms By3os / C. B. Bensies, U. O. Jleymmn. - Poctos #/]] : ®enukc,
2016. - 207, [1] c. : un. - (Bricimee obpaszosanwue). - Bubmuorp.: c. 205 (8 nass.). - I'pud. -
ISBN 978-5-222-24740-2 — AB (10 3x3.)

3. JledexTsl OTIMBOK: KOHTPOJIb JIUTHS, METOIbI OOHapyKeHus U yerpanenus [Tekcr] : yuel.-
MmeToz. nocobue / MuH-Bo 06pazoBanus u Hayku P@, ®e. roc. aBTOHOMHOE 00pa3. yupexI.
BeiciIero npog. obpasopanus «Yp®@Y um. neproro [pesunenrta Poccun b. H. Enpuunan,
Hmxnerar. TexHon. un-T ($umman) ; at.-coct. A. I1. ®upcros . - Hiwxauit Tarun : HTU
(bumman) YVp@V, 2018. - 127, [1] c. : wn. — AB-40 sx3.

HpO(l)eCCHOHaJ'Ibele 0a3bI AaHHbIX, HH(])DpMaHHOHHO-CI’IP&BO‘!HBIC H NNOUCKOBBIC CHCTEMBI

1.http://lib.urfu.ru/mod/resource/view.php?id=1909
2.https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D | %82
3. https:/biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. \\nuk-140-017\3anauus\Kabenpa MT

Matepuaus! aas aun ¢ OB3

Becy xonrenr OBC mnpencraBned B BuAe (aiiaoB chnenuanbHOro (opmara s
BOCIIPOHM3BEICHHS CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, IPUTOJHOM ISl IIPOYTEHHS C
HCIIOJIb30BAHNEM SKPaHHOM JIyIbl U HACTPOMKO#M KOHTPACTHOCTH.

4.1.3. MaTepua/ibHO-TeXHHYECKOE O0ecredeHne JHCIHILIHHBI

Cepenennsi 00 OCHAMEHHOCTH JMCHHIVIHHBI CHENHAJIH3HPOBAHHBIM H J1a00paToOpHBIM
obopy1oBaHHeM H NPOrPaMMHBIM o0ecredeHHeM

Haumenoranue
CHEeIHATbHBIX OcHaImeHHOCTh [lepeueHs IporpaMMHOTO

Ne B . TIOMEILIEHHH 1 CIeI[HaIbHBIX IOMEIIeHHH obecrnieyeHus.

i | PR TIOMEIIEHU 115 M NIOMEUIeHHH JIs PeKBU3HUTEI NOATBEPKIAOLIETO
CaMOCTOSATEIIbHOM | CaMOCTOSTEIbHOH paboTE JIOKyMEHTa

paboThl
1 Jlekuuu VYueGHasn Mebenb ayaMTopHas ¢ | -Onepaumonnas cHcTeEMa

ayuTOpHS AU KonMHuecTBOM paboumnx mect | Windows, oHCHBIH naKer
MPOBEHCHHS B COOTBETCTBHH ¢ | Microsoft Office
JIEKLIHOHHBIX KOJIHYECTBOM cryneHTos, | Jorosop Ne 43-12/1712-2019 ot
3aHATHH pabouee mecto | 18.11.2019;




npenoaapareis, nocka | -Ilnardopma Microsoft Teams (B
ayJUTOpHAs. cocrare Microsoft Office-365)
KomneroTepHas TexHuka: | JloroBop Ne 43-12/1712-2019 ot
KOMIJIEKT — npoekuuoHHoro | 18.11.2019;
obopynoBaHMs: - Cucrema ynpaBneHHs y4eOHBIM
HOYTOYK/KOMITBIOTEP, KOHTEHTOM M 00yueHremM LCMS
NPOEKTOp,  NpoeKLMOHHLIH | Moodle
3KpaH/IocKa. Croboano pacnipoctpansiemoe I10
¢ OTkpeITIM  KkomoMm: GNU
GENERAL PUBLIC LICENSE;
IIpakTHuec | Yuebnas Mebens  ayoutopHas  C
KHe ayIUTOPHS [UIS KOJIH4ecTBOM paboumx Mect | -OnepaloHHas cucrema
3aHATHA | IPOBENCHMS B COOTBETCTBHH ¢ | Windows, otucHbIi nakeT
MPaKTHYECKHX KOJIMUECTBOM cryneHToB, | Microsoft Office
3aHATHH pabouee mecto | Jlorosop Ne 43-12/1712-2019 or
npenoaaparelis, nocka | 18.11.2019;
ayJMTopHas. -ITnardopma Microsoft Teams (B
KommeroTepHas ~ TexHHka: | coctaBe Microsoft Office-365)
KOMIUIEKT  mpoekuuoHHoro | Jlorosop Ne 43-12/1712-2019 or
obopymoBaHHs: 18.11.2019;
HOYTOYK/KOMIIBIOTED, - Cuctema ynpaBneHus yueOHbIM
NPOEKTOP,  IPOEKLMOHHBIH | KOHTEHTOM H 00yyeHuem LCMS
9KpaH/mocka.  Ycrpoiictea, | Moodle
MOAKJIIOUEHHBIE K CeTH Croboano pacripoctpansemoe I10
WntepHer, JOCTYT B|C OTKpBITHIM  kogoM: GNU
3JIEKTPOHHYIO GENERAL PUBLIC LICENSE;
HH(OPMaLIMOHHO- -Jlororop Ha TmpeAOCTaBlICHHE
obpazoBaTenbHy10 cpelly | NOCTOSHHOIO JOOCTYMa K CEeTH
HTH  (dunuan) VpdV, | Untepuer ot 30.12.2019 Ne
KOMIUIEKT  nuueH3uoHHoro | 800037
nporpaMMHoro obecrneyeHus
Camoctosar | ITomeuieHus ans Mebenb  ayauTopHas ¢
eNnbHas CaMOCTOATENIbHOH | KOJMYECTBOM paboumx MecT
pabota paboTsl B COOTBETCTBHH v Tlorosop Ne 43-12/1712-2019 or
CTYyJEHTOB | oOyuaroumxcs KOJINYECTBOM CTYAEHTOB, | o171 501 9;
EZEEZZZBEITGJIS ﬁsgg -ITnardopma Microsoft Teams (B
; cocraBe Microsoft Office-365)
- JTlorosop Ne 43-12/1712-2019 ot
Komnetotephas TEXHUKA: | 211 70109:
KOMIJIEKT  NPOEKLIMOHHOIO ’ 6
o ——— - Cucrema ynpaeneHus yueOHbIM
KOHTEHTOM H 00yuennem LCMS
HOYTOYK/KOMIBIOTEP, . | Rosdie
s I S Cobonno pacnpoctpansemoe I10
aKpaH/mocka.  YcTpoiicTsa, N
oT e e ¢ OTkpeITeIM  komom: GNU
U GENERAL PUBLIC LICENSE;
HTEpHET, JOCTYTI B
-Jloroeop Ha npefocTaBIeHHe
SRR TIOCTOSIHHOTO JIOCTYTA K CETH
HHQOPMAIOHHO- Hsreprer ot 30.12.2019 No
obpazoBaTenpHy0 CPELY | ¢00037
HTH  (dunuan) VYpdy,
KOMIUIEKT  JIMLIEH3MOHHOTO
IporpaMMHoro obecneueHus
Texymmii YuebHasn Mebenr  ayautopHas ¢ | Jorosop Ne 43-12/1712-2019 ot
KOHTPOJIb H | ayJMTOpHs AJs KonmvyecTBOM paboumx Mect | 18.11.2019;
NPOMEXYTO | TEKYLLEro B COOTBETCTBHH ¢ | -Ilnardpopma Microsoft Teams (B
YyHas KOHTpPOJNA U KOJIHYECTBOM CTYOeHTOB, | coctaBe Microsoft Office-365)
aTTecTalls | MPOMEXKYTOYHOM paboyee mecto | Jorosop Ne 43-12/1712-2019 ot




arTecTaluH

npenoaasartens, ocka
ayIuTOpHas.
KoMmnbroTepHas ~ TeXHMKa:
KOMIUICKT TNPOECKLIHOHHOI'O
o0opynoBaHHs:
HOYTOYK/KOMIIBIOTE,
NPOEKTOpP,  IPOEKLMOHHBIH
9KpaH/mocka.  YCTpoiicTBa,
MOIKITIOYEHHEIE K CETH
Hntepuer, JIOCTYT B
BIIEKTPOHHYHO
HH(OpMAaILHOHHO-
obpa3oBarenbHyt0 cpeny
HTH  (dunuwan) VYpdV,
KOMIUIEKT JJHLIEH3HOHHOIO
IIPOrpaMMHOr0 ofecneyeHms

18.11.2019;

- Cucrema ynpaBieHus y4eOHbIM
KOHTeHTOM U obyuenuem LCMS
Moodle

CpobonHo pacnpoctpansemoe I10
C OTKpeITBHIM  Komom: GNU
GENERAL PUBLIC LICENSE;
-JloroBop Ha npeznocTaBneHue
MOCTOSHHOTO JIOCTYMNA K CETH
Hureprer ot 30.12.2019 Ne
800037




