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IIporpammy coctaBui(n):
omn, Ilpogh., Basunxun H.M.

Pabouast nporpamma
IIpoexTHpoBaHKe COBPEMEHHBIX METAJIYPrudecKHX MPOU3BOJCTB
Pazpaborana B cootBeTcTBHHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBINA 00pa30BaTEIBHBIN CTAHIAPT BBICIIECTO 00pa3oBaHus - OakanaBpuat denepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHoJorudeckuit yausepcutet « MU CuCy» mo HanpasiaeHuio moarotToBku 15.03.02 TexHoIOrHYeCKe MaIMHBI B 000PYI0BaHKE
(mpukas ot 25.11.2021 r. Ne 465 0.8.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

15.03.02 TexHomorndeckue MamuHel 1 06opyaoBanue, MO-24 30.plx NHXUHUPHHT TEXHOJIOTHIECKOTO 000PYI0BAHHMSI,
yTBepxkIeHHOro YueHnsiM coBetoM BO HUTY "MUCuC" 28.12.2023, npotokoin Ne 5-23

Pabouast nporpamma o00peHa Ha 3acefaHiy Kadeapsl
TexHoJI0TUM 1 000pyA0BaHUSA 00Pa0OTKHM METAJJIOB JaBJIeHHEM
IIpoTtokoun ot 24.05.2024 1., Ne9

3aB. kaeapoii ['opdatiok C.M.




1. EJIN OCBOEHUSA

1.1{Ilens u 3a0a91 AUCUUTLINHBL: CHOPMHUPOBATH Y CTYACHTOB HABBIKM BHIOOPA M 00OCHOBAHMSI ITIAHUPOBOYHBIX PEIICHUI
CTaJICIUIABHIIbHBIX 11eX0B. O3HAKOMHTEL C OCHOBHBIMH 3a/Ja4aMU M METOJaMU UX PEIICHUS MPH BEIOOPE OCHOBHBIX
TEXHOJIOTUYECKHUX arperaTtoB B MPOLECcCe MPOSKTUPOBAHUS METAILTYPIrHIeCKOTO POU3BOJICTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJIGHOM INPOI'PAMMBI

ux (pasaen) OIT: |B1.B.JIB.02

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIETOCH:

2.1.1| AeTanu MamuH

2.1.2|Hay4Ho-nccnenoBaTenbckas padbora

2.1.3| TexHOJIIOTHH KOHCTPYKIIHOHHBIX MaTEPHAIIOB

2.1.4| Be3omacHOCTD JKU3HENEATENLHOCTH

2.1.5|dusuka

2.2 dncuunauHbl (MOIYJIH) U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KAK
npealecTByOIee:

2.2.1|TToaroToBKa K MpoLEAype 3allUThI U Mpoleaypa 3amutsl BKP

2.2.2|T1pegmumimoMHast IpaKTHKA

2.2.3|DOkcrutyatanusi 1 peMOHT MallliH U arperaToB

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
KOMIIETEHIIUSAMUA

IIK-3: CnocodeH ocyliecTBIATH OPraHU3aLMOHHO-TEXHUYeCKoe odecrieyeHue peMOHTOB MeTAJIYPru4ecKoro 000pyaoBaHus

IIK-3.1: Pa3paéaTbiBaeT TEXHOJIOTHIO BOCCTAHOBJIEHHUS M3HOILIEHHOTO 000Py10BAHNUS

3HaTh:

ITK-3.1-31 TexHOIOTHH BOCCTAHOBIICHHUS H3HOUIEHHOTO 000PYAOBaHMUS METAILTYPIrHIECKUX [IEXOB

ITIK-2: CnocodeH ocylecTBIATh OPraHNu3alHOHHO-TeXHHYecKoe ofecneyeHne padoT Mo TeXHHYECKOMY 00C/TyKHBAHUIO
METAJLIYPTHYecKOro 000pya0BaHus

MK-2.1: Biageer 3HaHUSIMU 0 KOHCTPYKIMHU U NPULKIIE PA00THI 000PYA0BAHUA METANJIYPru4ecKoro Nnpous3BoacTBa

3HaTh:

ITK-2.1-31 KOHCTPYKIIMK ¥ NPUIHIBI pabOTHl 000y 10BaHHUS METAILTYPIHIECKOTO IPOU3BOJICTBA

IIK-2.3: CocTaBasieT rpa¢pMku 0CMOTPOB MeTANIYPru4eckoro 000py10BaHus, NOIbEMHBIX MeXaHIU3MOB, pa3padaTbiBaeT
HHCTPYKIMH N0 TeXHUYECKOM IKCIIyaTaluu 000py/10BaHMs, CMa3Ke U YXOAY 32 HUM

3HaTh:

I1K-2.3-31 npuHUMIIBEI TOCTpaeHUs IpaduKOB OCMOTPOB METAILTYPrHYeCKOr0 000py10BaHHUs, TOJbEMHBIX MEXaHH3MOB, pa3paboTKu
MHCTPYKIMH 110 TEXHUYECKOH 3KCIUTyaTanny 000pyAOBaHuUs, CMa3Ke U yXOIy 3a HUM

IIK-2.2: AHaJIM3UpPYeT COCTOSTHHE OCHOBHOI'0 U BCIIOMOTaTEJILHOI0 METAJNIyPrU4ecKOro 000py10BaHus

3HaTh:

ITK-2.2-31 mMeTo/ipI aHaM3a COCTOSIHUSI OCHOBHOTO M BCIIOMOTaTeNIbHOTO METaJLITypPru4ecKoro 000py10BaHus

IIK-1: CnocodeH ocymecTBIATL 00pad0TKy HayYHO-TeXHHYecKOoi HHGOpManu 1 pe3yJibTATOB HCCJIeA0BAHN

IIK-1.2: IIpumeHsieT MeTOAbI UCCIEAOBAHMSA C AaJIbHeleil 00padoTKol MoJyuyeHHoil nHGopMaUui, HHTePIPeTUpPYeT
pe3yJIbTaThl U 1eJIATh BbIBOAbI

3HaTh:

I1K-1.2-31 ocHOBHbIE TOHSATHS 110 TPOEKTUPOBAHMIO LIEXOB

MK-1.1: OcymecTBjsieT aHAJTU3 U 00001eHEe TePeJ0BOr0 0TE4eCTBEHHOT0 H MEKIYHAPOAHOI0 ONbITA B COOTBETCTBYIOMIEi
HAY4YHOH 00J1aCTH MCCiIeI0BAHUI

3HaTb:

I1K-1.1-31 nepenoBoii oTedecTBEHHBII N MEX/yHAPOAHBIN OIBIT B 00JIACTH ITPOEKTUPOBAHMS METAITYPIrHYECKUX 1IEX0B

YMmerhb:

IIK-1.1-Y1 OcyuiecTBisieTs aHATH3 U 0000IIECHHIE MEPEAOBOT0 OTCUYSCTBEHHOTO M MEK/TYHAPOIHOTO OMBITa B 00JIACTH
MIPOEKTHPOBAHUS METAILTYPTHIECKUX [IEXOB




ITK-2: Cnoco0eH ocymiecTBIATh OPraHN3allMOHHO-TeXHHYecKoe o0ecriedyeHre padoT M0 TEXHHYECKOMY 00CTyKHUBAHUIO
MeTAJLIYPrH4ecKoro 000pya0BaHus

K-2.2: AHaIu3upyeT COCTOAHIE OCHOBHOTO H BCIIOMOTaTeIbHOT0 MeTALTYPru4ecKoro 000py10BaHus

YMmeTh:

[1K-2.2-Y1 aHanu3upoBaTh COCTOSIHIE OCHOBHOTO U BCIIOMOTaTEJIbHOTO METALTYPrHYeCKOT0 000py10BaHUs

IIK-2.3: CocTaBasieT rpapuKd 0OCMOTPOB MeTAJLIYPru4ecKoro 000pya10BaHusi, NOAbEMHBIX MEXaHNU3MOB, pa3padaTbiBaeT
HHCTPYKIMH N0 TEXHHYECKOH IKCILTyaTauu 000py/I0BaHMs, CMa3Ke U YXOAY 32 HUM

YMmerThb:

[1K-2.3-¥Y1 cocTaBiaTh rpauku OCMOTPOB METAJUTyPTUUECKOT0 000pY/I0BaHNUs, NOABEMHBIX MEXaHU3MOB, pa3padaThIBaTh
MHCTPYKIHH 110 TEXHUIECKOH 3KCIUTyaTanny 000pyAOBaHMUs, CMa3Ke U yXOIy 3a HUM

ITIK-1: CnocodeH ocymecTBIATL 00pad0TKY HAYYHO-TeXHUYecKOoii nHpopManuy 1 pe3yJbTATOB HCCIeA0BaHUI

IMIK-1.2: IIpuMeHsieT MeTOIbI UCCJETOBAHMS C JajIbHelIeil 00padoTKol MoJydyeHHoii nHGoOpMAaLMU, HHTEPNPETUPYET
pe3yJIbTaThI U 1eJIATh BbIBO/bI

YMmeTh:

[1K-1.2-Y1 ucnosnp30BaTh NOJIyYeHHbIE 3HAHHS /ISl IPOTHO3UPOBAHMS M aHAJIM3a TEXHOJIIOTMYECKUX TIOKa3aTelel MPOU3BOJICTBA;

MK-3: Cnoco6eH ocyiecTBISThH OPraHU3alHOHHO-TEXHHYECKoe ofecnevyeHne PpeMOHTOB METALIyPruiecKoro 060py1oBaHus

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJICHUS U3HOIIEHHOI0 000pPY/10BaHUS

YMmerhb:

ITK-3.1-Y1 pa3pabaTsiBaTh TEXHOJIOTHH BOCCTAHOBIICHHS U3HOIICHHOTO 000PYA0BaHHS METAJUTYPIrHYCCKHX IIEX0B

IK-2: Cnoco0eH ocyliecTBJIATH OPraHU3aLMOHHO-TEXHUYeCKoe o0ecneyeHue padoT 0 TEXHUYECKOMY 00CIyKMBAHH IO
MeTaJUIyPru4eckoro 060py10BaHus

IIK-2.1: Birageer 3HaHUSIMU 0 KOHCTPYKLMHU U NPULKIIE Pa00Thl 000pPYA0BAHUS METAJUIyPruuecKoro Npou3Bo/ACTBa

YMmerThb:

[MK-2.1-Y'1 npuMeHsTh 3HaHUS 0 KOHCTPYKLHUAX U NPUIMNAX paboThl 000py10BaHHS METAJUTyPTHUECKOTO TPOU3BOACTBA

IIK-3: Cnoco0eH ocyliecTBIATH OPraHU3aLMOHHO-TEXHUYECKoe odecrieyeHue PeMOHTOB MeTAJIyPru4ecKoro 000pyaoBaHust

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHIO BOCCTAHOBJIEHUSI H3HOUIEHHOT0 000PY/10BaAHMSA

Baagernb:

I1K-3.1-B1 METOJaMHU TEXHOJIOTHUI BOCCTAHOBJICHUS H3HOIICHHOTO 060pyz[013aH1/I;1 MMPpONU3BOACTBA METAJUTYPIrU4CCKUX 1LIEX0B

MK-2: Cnoco0eH ocylmecTBIATH OPraHU3alMOHHO-TEXHUYECKoe o0ecneyeHue padoT Mo TEXHUYeCKOMY 00C/Ty:KMBAHUIO
MeTAJLIYPru4ecKoro 060py1oBanus

IIK-2.3: CocraBiasier rpapMKu 0OCMOTPOB MeTAJLUIYPru4eckoro 060py10BaHusi, NOAbEéMHBIX MEXaHN3MOB, pa3padaTbiBaeT
HHCTPYKIMH N0 TeXHUYECKOM IKCIIyaTaluu 000py/10BaHMs, CMa3Ke H YXOAY 32 HUM

Baagernb:

[1K-2.3-B1 npuniunamu nocrpaeHus rpaukoB OCMOTPOB METAILTYPIU4e€CKOr0 000pyI0BaHHMS, TOJbEMHBIX MEXaHH3MOB,
pa3paboTKu HHCTPYKIHMHU 110 TEXHUYECKOH KCILTyaTaluy 000pyL0BaHUs, CMa3Ke U yXO[4y 3a HUM

MK-1: Cnoco0eH ocymecTBIATH 00pad0TKY HAYYHO-TEXHUYECKO0Ii HH(OPMALIMU U Pe3yJIbTATOB HCCJIeI0BAHUM

IIK-1.2: IIpumeHsieT MeTObI UCCETOBAHNS C JaJIbHelIIeil 00padoTKol MoJydyeHHoi nHGopMalMU, HHTEPNPETUPYET
pe3yJbTaThl U AeJaTh BHIBOAbI

Baanern:

I1K-1.2-B1 MeTonamMi 3KOHOMHYECKH OOOCHOBAaHHBIX PEIICHUH ITPU BHIOOpPE ONTUMAIbHBIX BAPUAHTOB B alIbTEPHATHBHBIX
CUTYyaLUsAX

IIK-1.1: OcymecTBiasieT aHATU3 U 00001LeHUEe NePeJ0BOro0 0TE4eCTBEHHOI0 H MEKAYHAPOAHOI0 ONbITA B COOTBETCTBYIOLIEH
Hay4YHOH 00J1aCTH MCCJIeJOBAHUM

Baanern:

IMK-1.1-B1 cnocobamu aHanm3a u 006001EeHUS TIEPEOBOT0 OTEYECTBEHHOTO U MEXIYHAPOIHOTO OMBITA B 00IacTH
MIPOEKTUPOBAHMSI METAJUTYPTrHUYECKUX LIEXOB

IK-2: CnocodeH ocyliecTBIATH OPraHU3aLMOHHO-TEXHUYEeCKoe o0ecreyeHue padoT M0 TEXHUYECKOMY 00CIy:KMBAHH IO
MeTALJIYPru4ecKoro 060pyaoBaHus

IIK-2.2: AHaIHU3MpYeT COCTOSTHAE OCHOBHOTO H BCIIOMOTATEJIbHOT0 METAJLIyPIrH4eCKOro 000py/10BaHHA

Baanern:

I1K-2.2-B1 mMeTomamu aHAINW3a COCTOSHISI OCHOBHOT'O M BCITOMOTaTEIIbHOI'O METAIyPIHIECKOro 000Pya0BaHHS




IIK-2.1: Biageer 3HaHMSAMHU 0 KOHCTPYKIMH M NPHIHIIE PAa00ThI 000pPYA0BAHUS METAJLIyPru4ecKoro Nponu3BoAcTBa

Baanern:

[IK-2.1-B1 KOHCTPYKIMHX ¥ MIPHLIUTIH padOTH 000PYIOBAaHIS METAJUTYPIHYECKOTO IPOU3BOICTBA

4. CTPYKTYPA U COAEP)KAHUE

Kon HaunmenoBanue pasaesioB u TeM /Buj 3ansatus/ | Cemectp /| UacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kype 1197071 H 3JI.
pecypchl
Pazgen 1. O6mue BONPOCHl OPraHu3anuu
npoexkTupoBaHusi. OCHOBBI TEXHOJIOTHYECKOT O
NMPOeKTHPOBAHUSA

11 Onpenenenue npoektupoBanus. IIpoexTupoBanue 7 1 IK-1.1 JI1.1J12.1
KaK cTaausi o0ecrieueHnsT KauyecTBa MPOAYKIINH. IK-1.2 2.2
Oransl NPOEKTUPOBAHUS [IPU CTPOUTEIIECTBE IK-2.1 91
HOBOTO U PEKOHCTPYKIIMH JEHCTBYIOIIETO IeXa. IK-2.2
TexHOTOrHMYECKOE HA3HAYCHHUE U KIIacCUDUKAIUS [1K-2.3
1exoB. OObEMHO-INIAHUPOBOYHBIC PEIICHHUS IIEXOB. IK-3.1
I'py3omoroku. /Jlex/

1.2 AHanu3 ¥ olleHKa 00beMHO-TIIIAHUPOBOYHBIX 7 1 IIK-1.1 JI1.1J12.1
PEIICHUH 2JIEKTPOCTAIEIUIAaBUIIBHBIX LIEXOB. IK-1.2 o1
Kitaccudukanus coBpeMEeHHbIX TJIaHUPOBOYHBIX U IK-2.1
arperaTHbIX pelieHni, IpeIHa3HAYCHHBIX IS [K-2.2
peanu3alyy pa3InIHbIX CTPATETH Pa3BUTHS, B IK-2.3
CTaJIeIUIaBUJILHOM 1iexe. [leMoHCcTpalus u aHanus IK-3.1
PE3yIBTATOB KOMITBIOTEPHOTO MOICIAPOBAHUS
pa6oter OCIII] /TIp/

13 [TpopaboTka JEKIMOHHOTO MaTepuaa, 7 32 IK-1.1 JI1.1J12.1
CaMOCTOSITEIFHOE U3yYECHHE JINTEPaTyPHI, IK-1.2 J12.2
CaMOCTOSITENbHOE U3yUEHHE PEKOMEHIOBAHHBIX IK-2.1 21
OTKPBITHIX HCTOUYHUKOB /Cp/ IK-2.2
Pasnen 2. O01mue BONpochl COCTABIEHUSA
TeXHOJOTHYeCKOro 3aJaHus Ha
NMPOEKTHPOBAHNE

2.1 AHann3 HeoOXOIUMBIX KadeCTBEHHBIX MOKa3aTeIen 7 1 IK-1.1 JI1.1J12.1
MPOYKIHH, MIpeIoiaraeMoin it IPOU3BOJCTBA. [1K-1.2 91
Onpenenenne o0beMa nponsBoacTBa. bamanc [1K-2.1
MeTajia o 3aBofy. TexHomorndeckas cxema IK-2.2
MPOM3BOJICTBA. Pacxo 1 TpeOOBaHUS K IINXTOBBIM [1K-2.3
Matepuanam, peppociuiaBam u mp. OnpeneneHue IK-3.1
WCTOYHHKOB W BUA NIMXTOBBIX MaTEPHAIIOB.

Br10op mmaBmiIbHOTO arperata u TpeOoBaHUS K
HEMY 3KOHOMHYECKHE, SHEPreTHIECKHe,
JKOJIOTHYECKHe. BHUIBI KOBIIOBO# 00pabOTKH 11O
rpynmnam Mapok ctanu. [lapameTps! u TpeGoBaHus
K HENIPEPBIBHOJIUTON 3aroToBKe. PekoMeHayeMblii
Tt MHPC 1 pexxum pabotsl. OcoOsle TpeboBaHMs
Kk arperatam. /JIex/

2.2 AHaJn3 TEXHOJIOTHYECKUX 3aJJaHuH Ha 7 1 IIK-1.1 JI1.1J12.1
IIPOEKTUPOBAHUE U PEKOHCTPYKLIMIO IK-1.2 91
CTalCINIaBHIILHBIX IIEXOB [IK-2.1
3IEeKTPOCTANICINIaBUIIbHBIX LIeX0B. Bapuant [K-2.2
PEKOHCTPYKITUH MAPTEHOBCKOTO II€Xa Ha MIPUMepe I1K-2.3
OAO «BpIKCyHCKMH METaLTyprudecKuii 3aBo1» U IK-3.1
MeTtautyprudeckuii 3aBos «Kamacranb». Bapuant
3aMEHbl MApTEHOBCKOTO MPOU3BOJICTBA HA MPUMEPE
OAO «Am4eBcKHi METALUTypTUIeKHi KOMOUHATY.

OnBIT CTPOUTETHCTBA HHHOBAIIHOHHOTO
IUTeRHO-IpokaTHOro kommiekca OAO
«OMK-Cranby. JleMoHCTparus GuIEMOB O
COBPEMEHHBIX TexHH4Yeckux perienusx B DCIIL]
Mp/




2.3 [IpopaboTka JEeKIIMOHHOTO MaTepHaa, 7 34 IK-1.1 JI1.1J12.1

CaMOCTOSITEIEHOE U3yUeHHUE JINTEPaTyphI, IK-1.2 21
CaMOCTOSTEIIFHOE U3YUYCHUE PEKOMCHIOBAHHBIX IK-2.1
OTKPBITHIX UICTOYHUKOB BBITIOJIHEHHE TOMAIITHETO IK-2.2
3anmanus 1 /Cp/ IK-2.3

Pa3nea 3. Bbi0op THIIA M OLIEHKA OCHOBHBIX
TeXHUYECKUX M TeXHOJIOTHYeCKHX apaMeTPoB

arperaToB

3.1 OneKTponIaBUiIbHAs MeUb KaK 7 1 IK-1.1 JI1.1J12.1
3JICKTPOTEXHUICCKUH, TeIJIOTEXHUUSCKHN 1 IK-1.2 2.2
MeTaJuTyprudeckuii arperat. THel, IK-2.1 91
TEXHOJIOTHYECKHE, KOHCTPYKTHUBHEIC, [K-2.2
TEIJIOTEXHUYECKHUE U JIEKTPOTEXHHYECKHE IK-2.3
ocobernoctu coBpeMeHHBIX JICIT. OcHOBHBIE IK-3.1

3aBUCUMOCTH Mex 1y napamerpamu AKII n
TEXHUKO-3KOHOMHYECKUMU MOKA3aTEISIMU
TEXHOJIOTHYECKOH TeTIoYKH. Bribop Tuma
BakyymaTopa. OlieHKa OCHOBHBIX TEXHUYECKUX U
TEXHOJIOTMYECKUX apaMeTpOB BaKyyMaTopa.
3ama4u no onpeneIeHUI0 ONTUMAIbHBIX
napametpos AKII u Bakyymaropa B
TEXHOJIOrMuecKoi 1enu uexa. OCHOBHbIE
3aBUCUMOCTH Mex 1y napamerpamu MHPC u
TEXHUKO-YKOHOMHYCCKUMH MOKA3aTeIIMH PaOOTHI
TEXHOJIOTHUECKOH 11eno4YKky. Beibop Tumna
ob6opynoBanus MHPC. 3anauu onpenencHus
ontuManbHbIX napamerpoB MHPC nns
rapMOHHU3AINH TEXHOJIOTMYECKOH HeH 1exa.
Br16op 005eMHO-TUTAHUPOBOYHOTO PEIICHHS.

/J1ex/

3.2 Pa3paboTka BapuaHTa CTPOUTEILCTBA 7 2 IK-1.1 JI1.1J12.1
cTalleTuTeHOro Komiuiekca B ycinoBusix OAO IK-1.2
«BBIKCYHCKMII MeTalllyprudeckuii 3aBoy. Pacuer MK-2.1
OCHOBHBIX ITapamMeTpoB npom3BoacTea. /IIp/ [K-2.2

3.3 ITpopaboTKa JIEKIIMOHHOTO MaTepuaa, 7 32 IK-1.1 JI1.1J12.1
CaMOCTOSTEJIBHOE U3YUEHUE JINTEPATYPHI, IK-1.2 2.2
CaMOCTOSITEJIbHOE U3yUYEHUE PEKOMEHI0BaHHBIX IK-2.1 21
OTKPBITHIX HCTOYHUKOB BEHITIONTHEHNE IOMAIITHETO [1K-2.2
3aganms 2. /Cp/ [1K-2.3

Paznea 4. TexHUKO0-9)KOHOMHYECKAS OLICHKA
NMPOEKTHBIX pelieHuit

4.1 [IprHIUTB TEXHUKO-3KOHOMHUYECKOH OIIeHKA 7 1 I[IK-1.1 JI1.1J12.1
MIPOEKTHBIX pelleHni. 3aaun oneHKHu. OCHOBHBIE IK-1.2 €|
TPYIIbl KPUTEPUEB OLIEHKU. 3HAUECHHE [K-2.1
HSKOHOMHYECKUX KPUTEPUEB OLIEHKH. IK-2.2
[IpuHIMNMaTBHEIA XapakTep 3aBUCHMOCTH MEXIY IK-2.3
TEXHUYECKUMH U SKOHOMUYECKHUMHU KPUTEPHUIMH IK-3.1

oreHkd. ONTUMH3aNNS TPOSKTHBIX PEIIeHUH Ha
OCHOBE 9KOHOMHKO-MaTeMaTHUECKUX MOJEINEH.

/JTex/
4.2 O11eHKa SKOHOMHYECKHX MOKa3aTeeH 7 2 I[IK-1.1 JI1.1J12.1
MPEANPUATHS TOCie peKoHCTpyKuuu /I1p/ IK-1.2 91
IK-2.1
[K-2.2
4.3 IIpopaboTka JIEeKIMOHHOTO MaTepHaa, 7 32 IK-1.1 JI1.1J12.1
CaMOCTOSATEJIBHOEC U3YUYEHHUE JINTEPATyPHI, IK-1.2 €]
CaMOCTOSITEIIbHOE U3YYEHHNE PEKOMEHIOBAHHBIX IK-2.1
OTKPBITHIX UICTOUYHUKOB BBITIOJIHEHHE TOMAIITHETO [1K-2.2
3ananus 2 /Cp/ IK-2.3

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. Bonipochl 1711 caMOCTOSITEILHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OLlEeHKOMH)

Bomnpocsr k sx3ameny I1K-1.1, T1K-1.2, TTK-2.1, TIK-2.2, T[1K-2.3, I1K-3.1, T1K-3.2
1. JaiiTe onpenenenne NpoeKTUPOBAHUS.
2. Kakum oOpa3om Ha cTaanuy MPOEKTUPOBAHMUS PelaeTcs 3aaada 00ecnedeHns KauecTBa PO yKIH?




HazoBure 3Tamsl mpoeKTHPOBAHUS MPH CTPOUTEIBCTBE HOBOTO IIEXa.

Ha3zoBuTe 3Tansl MpOeKTUPOBAHUS [IPU PEKOHCTPYKIMH JACHCTBYIOIIETO 1eXa.

Kakue Tumbl 005eMHO-TIIAHUPOBOYHBIX PEIICHU 1IeX0B BbI 3HacTe?

[peumyiecTBa ¥ HEJOCTATKH OJIOYHOTO PACIIOIOKESHHUS TEXHOJIOTUUECKOTO 000PYI0BAHUSI.
ConeprkaHue TEXHOJIOTHYCCKOTO 3a1aHus Ha poektupoBanue DCIIL] u TpeboBanus K HEMY.
KaxoBsI TpeOOBaHUSA K XUMHIECKOMY COCTABY CTAJH JIJIsl IPOU3BOCTBA He(DTEra3o0BBIX TPYO?
KakoBbI TpeOOBaHMUS K XUMHUYECKOMY COCTaBY CTaJH ISl IPOU3BO/ICTBA JKEJIE3HOTOPOKHBIX Kosiec?

BOo~N AW

0. O0ocHy#TE COCTaB OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYA0BaHHS CTAIEIUTEHHOTO KOMILIEKCa /ISl IPOU3BOJICTBA CTaJIN
tuna [F.
11. O0ocHylTe COCTaB OCHOBHOT'O TEXHOJIOTHYECKOTO0 000PYAOBAHUS CTAJICIUTEHHOIO KOMIUIEKCA JJIsl IPOU3BOJICTBA CTANH JUIs
IIPOM3BO/ICTBA JKEIE3HOOPOKHBIX KOJIEC.
12. O0ocHy#TE COCTaB OCHOBHOI'O TEXHOJIOTHYECKOTO 000PY/I0BaHHS CTAIEIUTEHHOT0 KOMILJIEKCa JUIs IPOU3BOJICTBA CTAIU JUIS
IIPOU3BOJICTBA TOJICTONHUCTOBOTO MPOKATa.
13. KaxoBsI TpeOOBaHUS K IMUXTOBBIM MaTepranaM mpu npousBoactse B JICII cTamu ams ropsiueii IpoKaTKu TpyOHOH cTamn?
14, 3a cuer 4ero JOCTUTaloT TeXHUYECKHUH (P (PEKT COBMELICHNUS HENPEPBIBHOM Pa3IUBKH C IPOKATKOH?
15. JlaliTe XapaKTepUCTHKY CXeMaM COBMEIIECHHS HETIPEPHIBHOM Pa3IUBKH C TIPOKATKON?
16. Kakune MeponpusaTHs NO3BOJISIIOT 00€CHIEYUTh BHICOKYIO IIPON3BOIUTEILHOCTD PAOOTHI JIUTEHHO-NPOKATHOTO MOIYJIS IPU
JIOCTATOYHO BBICOKOM Ka4ECTBE METAJUIONPOAYKIIHH.
17. Kakne MeponpusaTHs H03BOJSIOT 00ECHEYNTh BEICOKYIO IIPON3BOIUTENBFHOCTE paboThl coBpemernHoro JCIIL?
18. Kakue ocHOBHBIE 3aBUCUMOCTH MEXy IapaMeTpaMy M TeXHUKO-3KOHOMu4eckuMu nokazatensmu JICII cienyer yduTeIBaTh
IIPU OpTaHU3alNH TEXHOJIOTHUYECKOH [ETTOYKH 1exa?
19. OnuImMTe UK PabOThI 3arPy3049HOi Oaabu.
20. OmnummTe UK paboThI TyrOBOH CTANICIUIABHIIBHON MEYH.
21. Hazosure npeumyiecrsa u Hepocrarku JIIIIT.
22. Hazosure npeumymectsa u Hepoctatku JCII maxTHOro THIA.
23. Hazosure npeumymecta u Hegoctatku JJCII tuma CONSTEEL.
24. Hazosure npeumymectsa u HepoctaTku [ICII ¢ yBennueHHON BBICOTOH CTEH.
25. HazoBuTe npenMymiecTBa 1 HEAOCTATKH CHCTEM TIOIOTPEBA CTAIBHOTO JIOMa B 0aIbsIX.
26. Kak pemaror 3a1a4y 1o onpeaeneH o oNTHMaNIbHBIX BMecTuMocTH ¥ MotHocTH JICII pu pabote ee B 1exe
MaIIMHOCTPOUTEIHHOTO 3aBo1a?
217. Kakne anexTporexHHYEeCKHEe, TETIOTEXHUIECKHE 1 METAITY PrUdecKne 0COOEHHOCTH arperaTa KoBII-Tieyb Ipu paboTe B
TEXHOJIOTHUECKOM IETI0YKe 11eXa CO CTpaTeTHe MUHUMU3AINH U3/IEPIKEK.
28. [IpoBenuTe cpaBHEHNE U BBIAANTE PEKOMEHJAINH 110 TPUMEHEHHUIO IBYXTo3unnoHHoro AKII.
29. IIpoBennTe cpaBHEHHUE U BRIIaiTe pekoMeHganuu o npumeneHuio AKII ¢ aByms craigeBo3aMu Ha OJHOM JTMHHU.
30. OmnummTe HUKI paboTh! ABYXIO3UIIMOHHOTO arperaTra KOBUI-IIEYb.
31 Onummte paboTy CTalepa3IMBOYHOTO KOBIIA OT PEMOHTA 10 pEMOHTa ()Y TEPOBKHU.
32. Buapl hyTepoBkH cTanepazIMBOYHOIO KOBIIA.
33. Beinaiite pekoMeHAaK 10 KOHCTPYKIMK OTHEYTIOPHOW (yTEpOBKH CTaJIepa3InBOYHOTO KOBIIIA JJIS [1eXa, IPON3BOISIIETO
cTajb il HeTera3oBbIX TPYO.
34. HazoBute ocHOBHBIE 3aBUCHMOCTH Meskay napamerpamu AKII 1 TeXHHKO-3KOHOMHYECKUMH TOKa3aTeIsIMU
TEXHOJIOTUYECKON LIEIIOUKH.
35. KakoBbl 3ajaun 1o onpezeneHno onTuMabHbIX apameTpoB AKIT 1 BakyymaTopa B TEXHOJIOTHUECKOI LieTH 1exa’?
36. [Ipenmy1ecTBa 1 HEAOCTATKH PA3IMYHBIX BHIOB BAKyyMaTOPOB.
37. OnwummTe UKI padoThl KAMEPHOTO U IUPKYJLIIIMOHHOTO BaKyyMmartopa. Beinaiite pekoMeHIamu.
38. Kak 3aBHCHT IPOM3BOANTEIBHOCTD CTAJIETUTEHHOTO MOYJISI OT JUTUTEILHOCTH TIEPEMEIICHNS CTalIepa3InBOYHOTO KOBIIA OT
arperara Kk arperaty?
39. Kak 3aBHCHT IPOM3BOANTEIBHOCTD CTAJIETUTEIHOTO MOYJISl OT JUTUTEILHOCTH IIMKJIa 00pabOTKM Ha KaXK/IOM U3 arperaTros?
40. Kak 3aBuCHT NPON3BOANTEIFHOCTD CTAIETUTEHHOTO MOIYJIS OT KOJIMYECTBA IIABOK, PA3IMBAEMbIX B CEPHIO?
41. Kak 3aBucut macca minaBku ot napametrpoB MHPC?
42, K yemy npuBoanT Hu3Kas npouszsoautenabHocTs JICII npu padoTe B TexHOIOTHYECKOH nenouke? BapuaHThl perneHus
IPOOIIEMEI.
43. K yemy npuBoanT Hu3Kas npousBoautenasHocTs AKII npu pabote B TexHOMOrnueckoi nenouke? BapuaHTsl pereHus
IPOOIIEMEI.
44, K yemy npuBoANT HU3Kas IPOU3BOANTEIBHOCTh BAKyyMaTopa NpH paboTe B TEXHOJIOTHYecKo 1enouke? BapuanTe
petieHust mpoOIeMbl.
45, K wemy npuBogut HI3Kas nponsBoautensHocts MHPC mpu pabote B TexHONMOTHYECKOi enoyke? BapraHTh! penieHns
po0IIeMBI.
46. MHPC xak TemI0TeXHUYECKUH 1 METAJUTyprUIeCKHi 00BEKT MPOSKTHPOBAHUS.
47. OcHoOBHBIE 3aBUCUMOCTH Mex 1y napamerpaMd MHPC 1 TeXHHKO-3KOHOMUYECKUMH TT0Ka3aTesIMU PaboThI
TEXHOJIOTHIECKOH HETIOYKH.
48. 3ama4m onpeneneHns ONTUMaIbHBIX TapaMeTpoB MHPC 115 rapMOHM3alny TEXHOJIOTHYECKOM 1IeTH Texa.
49, IIepeuncnure 0OCHOBHBIE MPUHIUIBI TEXHUKO-3KOHOMUYECKOH OILIEHKU IPOEKTHBIX PEIICHUI.
50. Ha3zoBuTe 0CHOBHBIE CLIOCOOBI ONITUMU3AIMN TIPOSKTHBIX PEIICHUH.

5.2. IlepeueHb padoT, BHIMOJHSAEMbBIX 10 AUCHUILIMHE (MOAY.T10, IpakTUKe, HAP) - 3cce, pedpepaThl, IpakTHYECKHE U
pacyeTHo-rpadbuyeckre padoThbl. KVDCOBbIE DAOOTHI. NDOEKTHI U AD.

IIK-1.1, I1IK-1.2, TIK-2.1, TIK-2.2, TIK-2.3, T1K-3.1, TIK-3.2
Jlomamnee 3aganne 1. UcxomapIMu JaHHBIMY SBJsIeTcs T1aH 1exa. COCTaBUTh U ONMHMCATh TEXHOJIOTHYECKYIO 1Ieno4Ky. OEeHUTh




BMECTUMOCTb arperaToB, IPOJOHKUTEIBLHOCTh TEXHOJIOTUYECKOTO [IMKJIA U IPOU3BOAUTEILHOCTh IPOU3BOACTBEHHON TuHUU. [Ipu
OIIEHKE IPOIOHKUTEIFHOCTH NUKJIA YIECTh OIICHUTH B YUECTh BpeMs IIepeMeIeHIst 0asiell U CTajJepa3IMBOYHBIX KOBIIEH.
Jomamnee 3aganue 2. Ha ocHOBaHWYM UCXOMHBIX JaHHBIX U PE3yJbTAaTOB BhIMOJHEHUS JI3 1 cOCTaBUTH TEXHOJIOTUYECKOE 3a/IaHue TI0
PEKOHCTPYKITHH IeXa.

5.3. OueHo4HBIEe MaTepHAJIbI, HCIOJIb3YyeMble JJIf IK3aMeHa (omucaHue OMJIeTOB, TECTOB U T.II.)

Io kypcy mpenycMOTpEeH IK3aMeH.
DK3aMeHaIlMOHHBIA OMJIET COCTABJIEH B BUE TECTA.
Bunetsr i sx3aMeHa XpaHsTCs Ha Kadeape

5.4. MeToanKka OlleHKH OCBOEHUS TUCHHMILIUHBI (MoayJisi, npakTuku. HUP)

IIpomexxyTodHas aTTeCTAIUs [0 TUCIUIUIMHE MPEayCMOTpeHa B (hopMe IK3aMEeHa.

s nomycka K 3K3aMeHy He0OXO MO BBITIONTHEHUE CIIEIYIONINX YCIOBUIL:

1. PerynsipHoe moceleHne JeKIUOHHBIX U MTPAaKTUYECKUX 3aHATUN

2. BrinmonHeHue BceX MPeyCMOTPEHHBIX [0 TUCHUIUIMHE KOHTPOJIBHBIX MEPOIPUITHIA

[IIxaJya olleHNBaHMS 3HAHUH 0OYJAIOIINXCS HA dK3aMeHe:

OIeHKA «OTIIMYHOY - OOYYAIOIIHMIACS TTOKA3hIBACT TIIyOOKHE, HCUCPIIBIBAIOIINE 3HAHUS B 00hEME MPOUICHHOW MPOTPaMMBI, YBEPECHHO
JIefiCTBYeT 0 IPUMEHEHHUIO TIOTYICHHBIX 3HaHUI Ha IPaKTHKE, TPAMOTHO ¥ JIOTHYECKH CTPOIHO M3JIaraeT MaTepHall IIpH OTBETE,
yMeeT (OpMyYIHPOBATEH BEIBOJIBI U3 U3JI0KEHHOTO TEOPETUIECKOTO MaTepHala, 3HaeT TOTOJHUTEIHFHO PEKOMEHIOBAHHYIO
JIUTEPATypYy.

O1eHKa «XOpOIIoy - 00yUarOIIUiicsS TOKAa3bIBAET TBEP/IBIC M JOCTATOYHO MOJHEBIC 3HAHUS B 00beMe MPOHICHHOH IIPOTPaMMBI,
JOIYCKA€T HE3HAYUTCJIbHBIC OH_II/I6KH IpH OCBCUICHUHU 3aJIaHHBIX BOIIPOCOB, MPaBUJIBHO ﬂeﬁCTByeT 10 MPUMEHCHUTIO 3HAHUH Ha
MIPAaKTHKE, YeTKO U3JIaracT MaTepHal.

OreHKa «yJOBIETBOPUTENIBHO)» - 00yUaromuiics MoKa3bpIBaeT 3HaHUSA B 00beMe MPOIIEHHON TPOrpaMMBbI, OTBETHI U3JIaraeT XOTs U C
OIlII/I6KaMI/I, HO YBCPCHHO UCTIPABIACMBIMU MOCJIC JOTMOJTHUTCIBHBIX U HABOAAIIUX BOIIPOCOB, MMPABUIILHO )IeﬁCTByeT 10
MIPUMEHECHUIO 3HAHUH Ha TPAKTHKE;

OIeHKA «HEYI0BJICTBOPUTEIBHOY - 00YUAIOLIHIACS TOMyCKaeT rpyObie ONIHMOKK B OTBETE, HE IOHUMAET CYIIIHOCTH H3JIaragMoro
BOTIpOCa, HE YMEeT MIPUMEHATh 3HAHUSA Ha TIPAKTHKE, JaeT HETIOHBIC OTBETHI Ha JOMIOJHUTEIBHBIC U HABOAAIINE BOTIPOCHL.

OrneHka «He BKay — 00ydaroluiics Ha 9K3aMeH He SIBUJICS.

Bo03M0XHO TIpOCTaBJICHUE OIICHKH 32 9K3aMeH Ha OCHOBE OILEHOK KOHTPOJIBHBIX MEPOTIPHATHI ceMecTpa

Pe3ynbTaT 0CBOCHMS KOMIICTEHIIMHI (YacTeil KOMIICTCHITUIT) yCTaHABINBACTCS CIICAYIOIINM 00pa3oM:
Onenka «OtimaHo» - KoMmeTeHnust  copmMupoBaHa.

Ornenka «Xopomoy» - KomnereHuust chopmupoBana.

OreHka «Y IOBIETBOPHUTENBEHOY - KoMnereHIus  chopMUpOBaHa.

Ornenka «HeynoBnerBopurensHo» - KommnereHius He copMupoBaHa.

6. YYHEBHO-METOJNYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHAas1 IMTEpaTypa

ABTOpBI, COCTABHTENN 3arnaBue Bbubnunoreka WznarensctBo, rox
JI1.1 |ABneeB B.A. ABgeeB |OCHOBBI IPOEKTHPOBAHUS DJNEeKTPOHHBINA KaTajuor Mocksa UnTepmer

B.A., dpysun METaJTypruyecKux 3aBO/IOB: Wnxunupunr, 2002

B.M. Kyapun B.1. CIIPABOYHOE U3JaHUE

6.1.2. /lonoiHUTeIbHAS TUTEPATypa

ABTOpBI, COCTaBHTENN 3armaBue Bubmmorteka W3narenscTBo, roj
JI2.1 |SxymeB A.M. SxymeB | OCHOBBI MPOEKTHPOBAHUS U DNEeKTPOHHBIA KaTajior Mocksa Metamnyprus, 1992
AM. o0opynoBaHus

CTAJICIUIAaBUJIBHUIIBHBIX H
JOMCHHBIX II€XOB: -

JI12.2 |Kynpun B.A., TexHONOrHusa NpPOU3BOJCTBA ONEeKTPOHHBIN KaTauor Mocksa 3. Anbsanc, 2017
[Hummmupos B.A. cTany: yaeOHoe mocobue
Kynpun B.A.,

[Hummmupos B.A.

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH « UHTepHET»

Bpatkosckuit E.B.IIpoektupoBanue craneruaBmwibHbIx | http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlu
D1 |u moMeHHBIX 1EXOB, yueOHOE MOCOOueE, gin.actions.document&fDocumentld=10563
Hosotponuk,2013

6.3 IlepeyeHb NPOrpaMMHOIO 0OecTieyeHust

I1.1 | MS Office

11.2 |LMS Canvas




I1.3 [Microsoft PowerPoint

I1.4 |Microsoft Excel

I1.5 [Microsoft Word

1.6 |MS Teams

6.4. Ilepeyens uHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NMPOdeccHOHATBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHuamienne
4 [MpoextupoBaHue METaTypPrH4eCKuX [ KOMIBIOTEP, MPOEKTOP, IKpaH, HHTEPaKTUBHAS JOCKA
LIEXOB KOMILIGKT _ TEMATHUYECKMX  NDE3CHTAIMWA.  JIOCTVI K
4 [MpoextupoBaHue METaTypPrH4eCKuX [ KOMIBIOTEP, MPOEKTOP, IKpaH, MHTEPaKTUBHAS JOCKA
LIEXOB KOMIUIGKT _ TEMATHUYECKMX  NDE3CHTAIWA.  JIOCTVI K
4 [MpoextupoBaHue METaTypPrH4eCKuX [ KOMIBIOTEP, MPOEKTOP, IKpaH, HHTEPaKTUBHAS JOCKA
LIEXOB KOMIUIEKT _ TEMATHUYECKMX  NDE3CHTAIMNA.  JIOCTVI K
6 [MpoextupoBaHue MeTatyprudeckux | KommeroTepbl, 10CTyI K HHTEPHETY
LIEXOB

8. METOANYECKHUE YKA3AHMUSA VIS OBYYAIOIIIUXCSL

Beck kypc pa3zmeneH Ha caMOCTOSTENbHBIC B3aUMOCBS3aHHBIC YaCTH, T.€. IMEET MOAYIIbHOE oCTpoeHue. PazBurue
CaMOCTOSATEIIFHOCTH CTYICHTOB TOCTUTASTCS HHANBHUyaTH3alueli TOMAIIHAX 3aJaHul, TECTOB, 33/1a4 U BOIIPOCOB LIS
BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUN. DTO 00ECIIEUHBACTCS METOTUUECKUMHE Pa3pabOTKaMH, CO3JaHHBIMH B JICKTPOHHOM
(dopmare, CYIIECTBEHHO MOBBIMIAIOIIIMHA 3PPEKTHBHOCTH CAMOCTOSTEIHLHON paOOTHI CTYICHTOB.

Jlexmu IpOBOJATCS C HCIIONB30BAHAEM MYJIETUMETUIHBIX TEXHOIOTHUHN B CIICIIMAIFHO 000PYI0BaHHBIX ayIUTOPHUSX, TIPH 3TOM
JEKIMOHHBIN MaTepual AeMOHCTPUPYETCS ¢ MCIIONB30BaHUEM Tpadudeckoro peaakropa Power Point.

Ha mpaxTrueckux 3aHATHAX W IPU BBIIOJHEHUH TOMAITHAX 3aHATHI OCBaMBAIOTCS KaK KIACCHIECKUE METOIBI PEIICHHUS 33134, TaK ’
C UCTIONTF30BAHMUEM TTAKETOB MPHUKJIAIHBIX IporpaMM. Takas BO3SMOXKHOCTE 00€CTIeYMBACTCS PAIIIOHATBFHBIM HCITOB30BAHIEM
BPEMEHH IIPH MTPOBEACHUH JICKIMHA U MPAKTHYCCKUX 3aHATHHA C IIMPOKUM MPUBJICUYCHHEM MYJIbTUMEIUHHON TEXHUKH, U
COBPEMCHHBIX ITaKEeTOB MIPHUKIIAJIHBIX IIPOTPaMM, a Takke GOpMHUPOBaHHEM TPeOOBaHMIA K IOJTOTOBKE CTYACHTOB IO
MIPEIIICCTBYIOINM AUCITUILTHHAM (MaTeMaTHKa, HHQOpMAaTHKa, TEOPETHIECKask Me-XaHHUKa, COITPOTHBIICHUE MaTEPHAJIOB, H Jp.).
B koHIIe Ka)XI0TO MPAKTUIECKOTO 3aHATHS PEKOMEHIyeTCS MPOBOIUTE 10-15 MUHYTHBIA TECTOBBIN KOHTPOIB ISl OIICHKH YPOBHS
YCBOGHUS MaTepHalia KaXKIbIM CTYACHTOM.

JucunmrHa TpeOyeT 3HAaYNTETFHOTO 00beMa CaMOCTOSTENbHOM paboTel. OTHeNbHBIC yueOHBIEe BOIIPOCH BEIHOCATCS Ha
CaMOCTOATENFHYIO MTPOPa0OTKY W KOHTPOIHUPYIOTCS ITOCPEACTBOM TEKyIIeH aTTecTanuu. [Ipr 5TOM OpraHu3yOTCs TPYIIIOBBIC U
WHIWBUyaNbHBIE KOHCYTbTani. KauecTBeHHOE OCBOCHHE AUCITUILTMHEI BO3MOJKHO TOJIBKO MPU CHCTEMAaTHIECKOM
CaMOCTOSATENFHON paboTe, YTO MOAICPKUBACTCSI CHCTEMOU TEKYIIeH U pyOeKHOM aTTeCTaIlHH.




