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Pabouas mporpamma ogo6pena metoauueckoi komuccuein M3IMnO0

05.02.2024 r. npotokon Ne 1 "

I[Ipencenarens - A.B. SIpocnaBues
Pabouas mporpamma coctaBieHa:
3aB. kadenpoit TOM, n-p TexH. HayK ALB. Monnep
Penensent:

3aB. Kadenpoit TCuCA, a-p TeXH. HAyK AT~ N.1I0. Me3un




JIucT akTryanusanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadeapsl Lludpossie 1BOIHUKN B 00pab0oTKe MaTepHalOB

IIporokom ot 20 1. Ne

3aB. xadenpoit M.HF}’MHHHCB

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u oJoopeHa Juist peanuzanuu B 2026 - 2027
yaeOHOM o1y Ha 3acefanuu kadeapol [{udposbie 1BOWHUKN B 00pabOTKE MaTEPHAIIOB

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii M.I/I.FYM}IHLIGB




1 Ilesiu ocBOEHUSI TMCHMILTHHBI (MOYJIs1)

Henpto ocBoeHus: nucuUIUiiHbl "COBPEMEHHBIM HMHXUHUPUHT METAJLTyPru4ecKoro
MIPOU3BOJCTBA" SBJISETCS 3HAKOMCTBO C COBPEMEHHBIMH MEXaHM3MaMH M TEXHOJIOTHYECKUMH
JUHUSAMH, CHOCOOCTBYIONIMMH TOJNYYEHUIO KAYECTBEHHON JHMKBUIHOW METaJUIONPOAYKIINH;
YMEHUE aHAIU3UPOBATh MPUTOTHOCTH U IEIECO00Pa3HOCTh TPUMEHEHHUS JIEMEHTOB OCHOBHOTO
U BCIIOMOTAaTEeNLHOTO OOOpyAOBaHUS B pa3padaThiBa€MbIX TEXHOJOTHYECKHX CHCTEMaxX
METaJUTypTHUeCKOT0 IPOM3BOJICTBA; TOJIYYCHHE HOBeWIeH HHPOPMAIMU O CYIICCTBYIOIIUX
TEXHOJOTMYECKHX TpoIeccax U O0OpyIOBaHMM OCHOBHBIX II€XOB METaJUTyprHY€CKOTO
MPEANPUITHS TIOJHOTO IHKIIA; TIOJYyYeHUE 3HAHUW O TEHACHIUSAX DPA3BUTHUS M HAIPABJICHHIX
PEKOHCTPYKIIMUA OCHOBHBIX MEPEAEIIOB METAILTYPTUYECKOT0 MPEANPHUATHS TTOJHOTO IIUKJIA.

Jucrunmuaa  «COBpPEeMEHHBIM  WHXXMUHHPUHT  METAJUTYPTHUYECKOTO  MPOU3BOJICTBAY
MO3BOJIUTH MPUOOPECTH HOBBIC 3HAHUS O TPUEMax M HaBBIKAX TPAMOTHOTO TIPOBEICHHS pacyeTa
TEXHOJIOTHYECKUX PEKUMOB TIPOIECCOB IMPOU3BOJCTBA METALIONMPOAYKIIMA U TEXHUYECKOTO
000CHOBaHHUS IPUHATHIX HHKEHEPHBIX PEIICHHH.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

Jucuunnuaa IIpocnexMBaeMOCTh M MOJEIMPOBAHME MATEPUATIBHBIX ITOTOKOB B
METaJUIyprU4eCKOM MPOU3BOJACTBE BXOAUT B YacThb Y4eOHOro IulaHa (QopMUpYEMYIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOUIEHUH 00pa30BaTeIbHONM MPOTrPaMMBbI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHWS  (YMEHHS,  BIaJICHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUTUINH/ PAKTUK:

NHTepHerT Belel B METALUTypruu

MareMaTtnueckoe MOJEIUPOBAHUE M ONTHUMU3ALMS TEXHOJIOTMM METaJUlyprHuecKoro
IIPOU3BOJICTBA

ba3bl mjaHHbBIX

NudopmanimoHHbIe TEXHOJIOTHH B 00pab0TKE MaTepHaIOB

[IporpammupoBaHue npu Co3AaHUN U(PPOBHIX JBOWHUKOB

Teopust 1 TEXHOJIOTUS TPOU3BOJICTBA TPOKATA M METAJITIOU3AETUI

Teopust 1 TEXHOJIOTUS MPOU3BOJCTBA UyT'YHA U CTAIN

3Hanus (YMEHUS, BIaJICHUs), TOTYyYCHHBIC TIPH MU3y4YEeHUU JAHHOW JUCIMILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUEeHUSI AUCIUTLIINH/TIPAKTHK:

VM HHOBAaLIMOHHBIE pENIEHUS B METAJUTYPIHUECKUX TEXHOJIOTHUSIX

VHHOBaIIMOHHBIE PEIICHHS B METAILTYPrH4€CKOM 000pyJOBaHUHU

[ToaroToBka K MporIeaype 3aliiThl U 3alI1Ta BHITYCKHOW KBATH()UKALMOHHOM pabOThI

CoBpeMEHHbI HHKUHUPHUHT TEXHOJIOTUIA METAJTYPTriY€CKOT0 IPOU3BOICTBA

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMbIe Pe3yabTAThl 00y4eHH sl

B pe3ynbrate ocBoeHUs IUCHUILINHBI (Moys) «IIpociekuBaeMoCTh U MOJECIUPOBAHHE
MaTepHaIbHBIX MOTOKOB B METAJUTYPTHYECKOM MTPOU3BOACTBE)» 00YUaIOIIMIACs JOIDKEH 00Ia1aTh
CJICAYIOUIMMHU KOMIIETECHIIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETECHITUN

YK-2 Crnoco0eH ynpaBisTh IPOSKTOM Ha BCEX ATAIAX €0 >KM3HEHHOTO IIUKJIA

YK-2.1 dopMynHpyeT Ha OCHOBE IMOCTABJICHHON MPOOJEMbl TPOCKTHYIO 33a/1auy U
Croco0 ee pelIeHUs Yepe3 PeaIn3aluio IPOSKTHOTO YIPABICHHUS
YK-2.2 PazpabaTbiBaeT KOHIEMNIMIO MMPOEKTa B paMKax 0003HAaUeHHOU NpOOIEeMBbI:

dbopMynupyer 1enb, 3agaud, 0O0OCHOBBIBAET aKTYalbHOCTh, 3HAYHMMOCTH,
OKHJIaeMble PE3YNIbTAThl M BOZMOXKHBIE C(HEephI X MPUMEHEHUS

VYK-2.3 Pa3zpabarpiBaeT 1uraH peayM3anuy MPOEKTa ¢ YYETOM BO3MOXKHBIX PHCKOB
peali3aiyy ¥ BO3MOKHOCTEH UX YCTPAHEHUs, INIAHUPYET HEOOXOMMbIC




pecypchbl

VK-2.4 OcymiecTBiIsIET MOHMTOPUHI XOJa peaju3aldd MPOEKTa, KOPPEKTUPYET
OTKJIOHCHHA, BHOCHUT HOOIIOJHUTCIIBHBIC HM3MCHCHUSA B IIJIaH pCain3dallun
MIPOEKTA, YTOUHSICT 30HbI OTBETCTBEHHOCTH YIAaCTHUKOB IPOCKTA

YK-2.5 [Ipennaraer mnpouenypsl M MEXaHU3Mbl OIICHKM KadecTBa MPOEKTa,

HHGPACTPYKTYPHBIE YCIOBUS JUIsl BHSAPCHUS PE3YIHTATOB IPOCKTA

[IK-8 CnocobeH KoOpAWHUPOBaTh pPadOTy MPOM3BOACTBEHHBIX MOJPA3IEICHUN IO BBITYCKY
ropsYeKaTaHoOro MPOKaTa

I1K-8.1

Opranu3zyet coriiacoBaHHyIo paboTy paOOTHUKOB CMEKHBIX YUaCTKOB LieXa
MO0 COOJIOJCHUIO 3aJaHHBIX (ONTUMAIBHBIX) TEXHOJIOTUYECKUX PEKHUMOB
IIPOU3BOJICTBA FOPSYEKATAHOTO MPOKaTa

I1K-8.2

Kontpommpyer cobmoieHne paboTHUKaMH nexa
MPOU3BOJICTBEHHO-TEXHUUYECKUX U TEXHOJIIOTUYECKUX WHCTPYKIUN TIpH
BEJICHUHM TMPOILIECCOB 3aYMCTKH IMOBEPXHOCTHBIX Je(EKTOB 3aroTOBKH,
HarpeBa v ropsiaeil NpoKaTKu

[1K-8.3

KonTponupyer BeneHune u XpaHeHHE paOOTHUKAMU  TEXHUYECKON
JOKYMEHTAIlMW M OJEKTPOHHOM ©0a3bl JaHHBIX Yy4YacTKOB Iiexa TI0
MIPOM3BOJICTBY rOps4YEKaTaHOro NpoKara

[NIK-9 CnocobeH koopAWHUPOBaTh pabOTy MPOM3BOACTBEHHBIX MOJPA3IEICHUN IO BBITYCKY
XOJIOIHOKATaHOTO JINCTA

I1K-9.1

Opranuyer coriacoBaHHYIO pabOTy paOOTHHKOB CMEXHBIX YYaCTKOB IieXa
M0 COOJIONEHUIO 3aJaHHBIX (ONTUMAIBHBIX) TEXHOJIOTUYECKUX PEKUMOB
IIPOM3BOJICTBA XOJIOIHOKATAHOI'O JIUCTA

[1K-9.2

KonTtponupyer co0uoieHe paboTHUKaMHU exa
IPOMU3BOACTBCHHO-TEXHUYECKUX M TEXHOJOTMYECKUX HMHCTPYKIUH TpH
BEJCHUU TIPOLIECCOB TEPMHUUYECKONH 0OpabOTKH, TpaBJICHHUS, XOJOJHOM
IOPOKATKY U PE3KH JINCTOBOTO IPOKATa

[1K-9.3

KonTponupyer BeneHune u XpaHeHHE paOOTHUKAMU  TEXHUYECKON
JOKYMEHTAIlMW M OJEKTPOHHOM ©0a3bl JaHHBIX Yy4YacTKOB Iiexa TI0
MIPOM3BOJACTBY XOJIOJHOKATAHOI'O JINCTA

[TK-10 Crioco6eH o1eHMBaTh U KOOPJUHUPOBATH PA0OTHI TEXHOJOTHUECKUX MMOAPA3ACICHUN 110
BHEJIPEHUIO MHHOBAITMOHHBIX ITPOIIECCOB ITPOM3BOJICTBA METU3HON MPOAYKIIMU

I1K-10.1 Konrponupyer coOmoneHne pabOTHUKaMU MOIAPA3IEICHUNH METHU3HOTO
IPOU3BOJICTBA  IPOM3BOJCTBEHHO-TEXHUYECKMX U TEXHOJIOTMYECKUX
MHCTPYKLIUU NPH BEACHUH POIIECCOB MPOU3BOJICTBA METU3HOM IPOAYKIHH

[1K-10.2 Kontponupyer cobmiofieHne 3aJaHHBIX TEXHOJIOTUYECKUX IapaMeTpoB B
10JIPA3/IeIEHUX METU3HOTO IPOU3BOJICTBA

I1K-10.3 KoHTponupyer BeneHME W XpaHEHHE TEXHUYECKOW JOKYMEHTallMM U

AJICKTPOHHOW ©0a3bl JaHHBIX paOOTHUKAMU TIOJpa3[eieHUN Iexa o
MPOU3BOACTBY METU3HOU OPOIYKIINHU

[IK-11 CnocoGeH KOOpAWHUPOBAaTh pPabOTy NPOM3BOJICTBEHHBIX IOApA3IACNCHUNA IS
BBINOJIHEHUS 33JaHUH 10 BBITYCKY CTAJIU B 3JIEKTPOCTAJIEIUIABUILHOM LIEXE

I1K-11.1

Opranuzyer paboTy 3JEKTPOCTANEIIaBUIBLHOTO 1i€Xa B COOTBETCTBUH C
MPOU3BOJICTBEHHBIMA  33JaHUSIMH, a  TaKkke  padoTy  CMEXHBIX
nojpasfesieHnit mo coOoeHn0 TpaduKOB MPOU3BOJCTBA U MOCTABKU B
LeX IIUXTOBBIX U JOIMOJHUTENIbHBIX MATEpUATIOB, HHEPrOHOCHUTENIECH
TpeOyemMoro KayecTBa U KOJIMYECTBA




[1K-11.2

OCYH_IGCTBJIHGT KOHTPOJIb CO6JIIOI[€HI/I}I MMPONU3BOACTBCHHO-TCXHUUCCKHUX H
TEXHOJIOTHYECKHUX I/IHCprKI_[I/Iﬁ II0 BBIIIJIABKC HW Pa3JIMBKC CTalli B
QJICKTPOCTAJIICIUIABUIIBHOM ILEXC, KOHTPOJIb COGHIOI[GHI/IH YCTAHOBJICHHOI'O
periamMmeHTa TEXHU4YCCKOIro 06CJ'Iy>KI/IBaHI/I$I " IIPOBCACHUA




IIJIAHOBO-TIPEAYIIPEIUTEIbHBIX
JIEKTPOCTAIEIIIABUIBLHOIO 1I€Xa

PEMOHTOB

obopymoBaHus




4. CTpyKTypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI COCTaBiseT 5 3aueTHbIX eauaui 180 akan. wacoB, B ToM

HHUCIIC:

— KOHTaKTHas pabota — 32,1 akan. 4acos:
— aynutopHas — 30 akaj. 4acos;

— BHeayauTopHas — 2,1 akaj. 4acos;

— camocrosiTenpHas padota — 147,9 akan. yacos;

— B popMe npaxTHuecKoi moarotoBku — 0 akas. 4ac;

®dopma arTecTaluu - KypCOBOM MPOEKT, 3a4€T C OLIEHKON

Pasgen/ rema
JIACHATIINHEL

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akan. yacax)

Jlek.

11a0.
3aH.

MIPAaKT.
3aH.

CamocrosTenbHas
pabota cTyaeHTa

Bun
CaMOCTOSITCIIbHOMN
paboThl

Dopma TEKyIIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEXYTOYHOU
aTTecTaluu

Kon
KOMIIETEHIIMH

1. 1. Maremaruyeckoe
obecrieuenne TEXHUYECKOTO
3aJaHiss Ha KOPIOPATHBHYIO
UHPOPMAIHOHHYIO cucTeMy
CIIEKEHHS " YIpaBJICHUS

MaTCPHUAJIbHBIMU ITIOTOKaAMHU

1.1 Maremarnueckoe
obecreueHne
TEXHUYECKOTO 3aJaHus Ha
KOPIOPaTUBHYIO
UHPOPMAIHOHHYIO
CHCTEMYy  CICKCHUS W

30

CamocrosTenbHOe
u3y4yeHHue y4eOHOH
JIATEPATYpPHI.

VYerHbIi ompoc.

VK-2.1,
VK-2.2,
VK-2.3

Hroro no pazneny

30

2. 2. eramu3anus TpeOOBaHHUIT ¢
HCIIOJIb30BaHIEM
CTPYKTYPHO-MaTPUIHOTO
10/J1X0/1a

2.1 2.1. [TpuHOUIEL
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS

CamocrosTenbHOe
u3ydeHHue y4eOHOH
JIATEPATYpPHI.

VYerHbIi ompoc.

VK-2.4,
VK-2.5

2.2 2.2. Apanranys
MaTeMaTHYECKOTO
armapara K BUjam
perraeMbIx CHUCTeMOH
3a1a4

A 3

23,9

CamocrosTenbHoe
u3ydyeHue y4eOHoM
JIUTEPATYPBHI.

CobecenoBaHnue.

IK-8.1,
I1K-8.2,
IK-8.3

2.3 2.3. DJIEMEHTHI
MaTeMaTHYECKOTO
obecrieueHnst c
MOTEHIUATIOM

TPUMEHEHUSI B
KOPIIOPAaTHUBHOH  CHCTEME
CIEKEHUS

u yIpaBJICHUS
MaTepHaIbHBIMH TOTOKAMH

10

CamocrosrensHoe
H3Yy4YCHHE HAyYHOU
JIUTEPATYypHI.

VYerHbIi ompoc.

IK-9.1,
IK-9.2,
ITK-9.3




24 2.4. TpeboBanus K

TIPUMEHEHHUIO CaMOCTOSITENbHOE I1K-10.1,
UHPOPMAIIIOHHOH 2 4 10 |usyuenue Hay4HOI| VYcTHBIH ompoc. I1K-10.2,
CHCTEMBI JIUTEPATypPhL. I1K-10.3
inii's MOJICJIMPOBAHHUS
25 25, CraguitHoCTh
HCIIOJIb30BaHUS
MaTeMaTHIECKOTO CamMocCToATEIHHOE
o . IK-11.1,
obecrieueHust npu 4 20 [m3ydenue Hay4yHO#| VCTHBIH ompoc. K-11.2
pa3BUTHH CHCTEMBI JIUTEPATYPHI.
CIICKCHUSI W YIpPaBICHHUS
MaTepHaJbHbIMU
VK-2.2,
CamocTosTeIbHAS I1K-8.2,
2.6 KypcoBoii poekr 40 pabora c CobecenoBanue [1K-9.2,
OuOIMOTEKAMH I1K-10.2,
I1K-11.2
HWroro no pazneny 6 20 |107,9
3. Bauer
VK-2.1,
VK-2.2,
VK-2.3,
VK-2.4,
VK-2.5,
I1K-8.1,
CaMocrosTenbHas IIK-8.2,
3.1 3auer 10 HOArOTOBKA YcrHblii onpoc I1K-8.3,
I1K-9.1,
I1K-9.2,
I1K-9.3,
I1K-10.1,
I1K-10.2,
I1K-11.1,
I1K-11.2
HWroro no pazneny 10
HWroro 3a cemectp 10 20 1479 KII,320
Hroro no nuciuminHe 10 20 1479 KYPCOBOH TPOCKT,

3a4eT C OLCHKOH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  y4yeOHOM pabOThl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTUH B TpenojaBaHud aucHUIUIMHBL «[IpocnexuBaemMocTh U
MOACIINPOBAHUC MATCPUAJTIBHBIX ITOTOKOB B MCTAJLTYPIrUHUCCKOM IMPOU3BOJACTBCY» HUCIOJIB3YHOTCA
TpaJWLMOHHAsT ¥ MOJYJIbHO-KOMIIETEHTHOCTHas TexHonoruu. Ilepemaua HEoOXOIUMBIX
TEOPETUYECKUX 3HAaHMW W  (OPMHPOBAHHWE OCHOBHBIX TPEACTAaBICHUH 1O  Kypcy
«[IpocnexunBaeMOCTh M MOJEIMPOBAHUE MaTEPHATbHBIX IOTOKOB B METAJUIyprU4eCKOM
MMPOU3BOACTBE» MPOUCXOAUT C UCITOJIBb30BAHUEM HAYYHBIX pa3pa60T01< BCAYIIUX HAYYHBIX HIKOJI
yHuBepcuTeToB Poccuiickoi denepanuu, pa3qaToqyHOro MaTepuana, mpe3eHTalum.

B kauectBe HWHTCPAKTUBHBIX MCTOJ0B HCIHOJIB3YCTCA IOUCKYCCHA, B XOJIC KOTOpOﬁ
MPOUCXOIUT OOMEH B3IJVIsIIaMU 10 KOHKPETHOW mpobsieMe. JlaHHBIH METOJl UCIIOJIb3YEeTCsl MPU
CO6CCC,Z[OB3.HI/I$IX 10 O6CY)K,Z[€HI/IIO HUTOTI'OB BBIITOJIHCHU S Sal[aHI/Iﬁ Ha 3aHATHUAX.

CamocrosTenpHas paboTa 00yJaromUXCsi CTUMYTUPYET K CAaMOCTOSTEIbHON TPOpadoTKe
TEM B MNPOLCCCC HU3YUYCHHA U NOATOTOBKHM K YCTHOMY U IHCBMCHHOMY OIIPOCY, @ TAKKC K
UTOTOBOU aTTECTAIIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSTeIbHOI PadoThl 00y4aroImMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHs MPOMEKYTOYHOI aTTeCTAMI
[IpencraBieHbl B MPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecTieYeHUe TUCIIUILTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Opranu3zanmoHHOE MPOESKTHUPOBAHUE: PEOPTaHU3AIMS, PEMHKUHUPHHT, TAPMOHU3ALIHS
. yueb. mocodue / C.A. Jlouan, JI.M. Ansoutep, ®@.3. Cemenona, [1.C. IlerpocsH ; mox pexn. [.C.
[Terpocsitna. — MockBa : MH®PA-M, 2018. — 196 c¢. — (Beicmee oOpa3zoBanue:
Marwucrparypa). — www.dx.doi.org/10.12737/19670. - ISBN 978-5-16-104360-8. - Tekcr :
anektponnsii. - URL: https://new.znanium.com/catalog/document?id=328903

2. lludposoit OusHec : yueOnuk / mox Hayd. pen. O.B. KuroBoit. — Mocksa :
NH®PA-M, 2019. — 418 c¢. — (Bricmee oOpa3zoBanue: Maructparypa). —ISBN
978-5-16-106396-5. - Teker : AIIEKTPOHHBIH. - URL: https:/

https://new.znanium.com/catalog/document?id=327821

3. Kitynnukosa, FO.B. MoaenupoBaHie KOHCTPYKIMH M TEXHOJOTHYECKUX IPOLIECCOB
MIPOM3BOJICTBA DIIEKTPOHHBIX CpeIcTB | yueb. mocobue / }0.B. Knynnukosa, C.I1. Mamokos, A.B.
Caenko, A.B. ITanwmii ; FOxHblil (enepanbublii yaHuBepcuTeT. - PoctoB-Ha-Jlony ; Taranpor :
WN3narensctBo  FOxkHoro  denepanmpHOoro ymuBepcutera, 2018. - 124 c¢. - ISBN
978-5-9275-2974-2. - Tekct : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/document?id=343868

4. JlementbeBa, A. I'. KopmnopatuBHoe ympasnenue: YueOnuk / JlementoeBa A.l. -
MockBa :Maructp, HUI[ HUHDPA-M, 2019. - 496 c.: - (Marucrtparypa). - ISBN
978-5-16-105068-2. - Teker : 3JIEKTPOHHBIH. - URL: https:
https://new.znanium.com/catalog/document?id=342019

5. bep, B.U. [IpoektupoBaHue 1eX0B M0 00pabOTKE METAIOB JaBJICHUEM | yueOHUK /
B.U. bep, 10.B. I'opoxos, C.b. CunensHuKkoB. - 2-¢ u31., Aom. u nepepad. - Kpacnospck : Cuo.
denep. yu-t, 2018. - 252 c. - ISBN 978-5-7638-3779-7. - Tekcr : snexkrpoHHbii. - URL:
https://new.znanium.com/catalog/document?id=342156

6. T'opbatiok C.M., KameneB A.B., I'myxoB JL.M. KoncrpynpoBaHue MamuH H
000py10Ba-HUS METALUTYPTHYECKHUX MPOU3BOJICTB. B 2 X TOMax [ D5eKTpOoHHBIH pecypcl:



yaeOHuK. — 3narensctBo «Jlanb» DnexrporHo-0ndmmoreunas cuctema, 2008. Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=2077&login-failed=1.

9. Banbrep, A.W. OCHOBBI JUTEHHOrO MPOU3BOACTBA : yueOHuk / A.W. Banbrep, A.A.
[IpotononoB. — Bonorna : Uudpa-Unxenepus, 2019. — 332 ¢. — ISBN 978-5-9729-0363-4.
— Teker : onektponHbii // JlaHp : 31IeKTpOHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/124661 (mata obpamenus: 18.02.2024). — Pexxum goctyma: yis
aBTOPU3. MMOJIb30BATEICH.

10. benos, B.JI. JIuteitnoe npousBozacTBo : yueouuk / B./l. benos ; mox pexakuueii B. /1.
benmosa. — 3-¢ u3x., mepepad. u gom. — Mocka . MUCUC, 2015. — 487 c¢. — ISBN
978-5-87623-892-4. — Tekcr : anektpoHHbIit // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/116953 (nara obpamenus: 18.02.2024). — Pexxum mocryma:

JUISL aBTOPU3. TIOJIB30BATENEH.

0) lonotHuTeIBLHAS IUTEpPaTypa:

1. Xapun, A.A. YnpaBiieHHEe Pa3BUTHEM WHHOBAIMOHHOW ACATEIHHOCTH B PETHMOHAX
Poccun [DnextponHnslit pecypce] : MmoHorpadwus / A.A. Xapun, A.B. PoxxaectBeHckuii. - Mocksa :
PI'YUTIL, 2009. - 260 c. - ISBN 978-5-98427-019-9. - Tekct : anektponssiii. - URL:
https://new.znanium.com/catalog/document?id=63861

2. Tuxomuposa, A. H. Teopust npunsitust perrenuii: Koncrekr jeximii / Tuxomuposa
A.H., MarpocoBa E.B. - Mocksa :KYPC, HUI] MH®DPA-M, 2017. - 68 c.: ISBN
978-5-906818-18-8. - Tekcr : AJICKTPOHHBIH. - URL: https:
https://new.znanium.com/catalog/document?id=178155

3. Jlaxennes, B.H. Teopus u mnpakTUKa TEPPUTOPUATBHOTO IUIAHUPOBAHHS
[DONEeKTpOHHBINA pecypc] : HaydHO-METOAUYECKHE MaTepuaibl no Kypcey «lIpornosupoBanue u
CTpaTern4yecKkoe IUIAaHUPOBAaHHWE COLMAIBHO-DKOHOMHYECKOro pa3BuTusi peruoHa» / B.H.
Jlaxxennes ; moa. pea. B.A. Uneuna. - Bonorna : ®I'BYH BoaHI[ PAH, 2017. - 76 c. - ISBN
978-5-93299-374-3. - Teker : AIIEKTPOHHBIH. - URL: https:/
https://new.znanium.com/catalog/document?id=339281

4. TpaguIMOHHAS U COBPEMEHHAs TEXHOJIOTHS: (PUI0COPCKO-METOAOTOTHIECCKII aHATH3
: MoHorpaduwus / otB. pea. B. M. Po3un. - Mocksa : Uuctutyt ¢unocopun PAH, 1998. - 217 c. -
ISBN 5-201-02006-2. - Teker : AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/document?id=16928

5. JlebeneB, A. T. Hanexnocts u sddextuBHocts MTA 1pu  BBINOJIHEHHH
TEXHOJIOTHYECKUX MpPOIieccoB [DnekTponnslii pecypc] : monorpadust /| A.T. Jlebenen, O.I1
Haymos, P.A. Maromenos u ap. — Crasponons: AI'PYC CraBponoiabsCkoro roc. arpapHoro
yH-Ta, 2015. — 332 c. - ISBN 978-5-9596-1068-5. - Tekctr : asmektponnbii. - URL:
https://new.znanium.com/catalog/document?id=42059

6. KazakoBa H.A. CtaTucTuyecknii MOHUTOPUHT W aHAJIU3 WHBECTUITMOHHOTO Pa3BUTHS
— Mocksa : M3narensckuit neatp MATU, 2008. — 392 c. - ISBN 978-5-16-012052-2. - Tekcr :
anektponnsii. - URL: https://new.znanium.com/catalog/document?id=252706

7. lemaxoBa, E. A. Cucrema MOHUTOpPUHTA M yIpaBJIeHUs] 0€30MaCHOCTHIO POAYKIHH
[DnexTponnsiii pecype] : monorpadus / E. A. JlemakoBa; KpacHosp. roc. TOpr.-okoH. HH-T. -
Kpacnosipck, 2011. - 158 c. - ISBN 978-5-98153-162-0. - Tekct : snexktpoHHbd. - URL:
https://new.znanium.com/catalog/document?id=235756

8. TpamuuuoHHBIE W TEPCIEKTHUBHBIC CTaIM IS CTPOUTEIBCTBA MArUCTPATbHBIX
razo-HedrenpoBoaoB [Dnektponusiii pecypc] / JI. A. Ebumenko, O. 0. Enaruna, E. M.
Brrmemupckuit u ap. - Mocksa : Jloroc, 2011. - 316 c.: un. - ISBN 978-5-98704-573-2. - Tekcer :
anektpounsiii. - URL: https://new.znanium.com/catalog/document?id=165002

9. Up3aes, I'.X. DkcriepTHBIE METOBI YIIPABICHUS TEXHOJIOTUYHOCTHIO MPOMBIIIIICHHBIX
usnenuii [dnexrponnsiii pecype] / I'.X. Up3aes. - Mocksa : Uudpa-Umkenepus, 2010. - 192 c. -
ISBN 978-5-9729-0027-5. - Teker : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/document?id=193733



10. Cucremsl ympaBieHHs] WHHOBAIIMOHHO-UHBECTULIMOHHON NIE€ATEIbHOCTHIO MPOMBIIUICHHbBIX
OpraHM3aldil M MOJIrOTOBKOW MAIIMHOCTPOUTENbHOro mpomu3BozactBa / ['onos P.C., Arapkos
A.Il., MeuteHEK A.B. - Mocksa :JlamkoB u K, 2018. - 448 c.: ISBN 978-5-394-02382-8. - TekcT :
anekTponHbIi. - URL: https://new.znanium.com/catalog/document?id=528

11. T'epacumos, b. H. PenmxuHUpHHT MpOIECCOB opranu3anuu . MmoHorpadus / B.H.
I'epacumoB. — Mocksa : By3zosckuii yueonuk : UHOPA-M, 2020. — 256 c. — (Hayunas
kaura). - ISBN  978-5-16-105012-5. - Tekctr : oanektponHsii. -  URL:
https://new.znanium.com/catalog/document?id=345157

12. Boosun K.H., B.®. Msicuk, Tounnkun B.B., UnueneB H.A. [IpoektupoBanue 11exoB
CTaJICTIaBMIIBHOTO MPOU3BOACTBA: yueOHUK. MarHutoropek: M3a-Bo MarHuToropck. roc. TexXH.
yiH-ta uMm. [.MI. Hocoma, 2016. 505 c. (momymeno YMO mno oOpa3oBanuio B 00JacTu
METAJUIypruid B KadecTBE Yy4YeOHMKAa JJs CTYACHTOB BBICIIMX Y4YeOHBIX 3aBele-HHUH,
oOydJaronmxcs o HaIpaBJICHUIO Mertamtyprus). Hanmonansuas
UH(POPMALIMOHHO-aHAIUTHYECKAsT CUCTeMa — POCCHHCKMI HWHAEKC HAy4YHOTO IIUTHPOBAHUS
(PUHLI). — URL: http://elibrary.ru/item.asp?id=26151754. DaeKTpOHHBIA HAyYHBIH apXHB
Yp®V. - URL: http://elar.urfu.ru/handle/10995/43896

13. Ten, D.b. [Ipon3BOACTBO OTIIMBOK W3 CTalM W YyryHa . METOJMKA pacyera M
ONTUMH3AIMH COCTaBa UIMXTHI MPH IJIABKE JTUTEHHBIX CTAJICH U YyTYHOB [ DIIeKTpOHHBIN pecypc|
. yue6-noe mocobue / D.b. Ten, T.A. basmoa. — DnekTpoH. maH. — Mocksa : MUCHC, 2016.
— 136 c. — Pesxxum gocryna: https://e.lanbook.com/book/93683. — 3aru1. ¢ skpaHna.

14. OCHOBBI METAUTYPrHYECKOTO MPOU3BOACTBA [DIEKTPOHHBINH pecypc] : ydeOHHUK /
B.A. burees [u ap.]. — DnextpoH. gan. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — Pexxum
noctymna: https://e.lanbook.com/book/90165. — 3aru. ¢ skpana.

15. To3gnsikoB, A.B. Teopusi TepmMuueckoil 0OpabOOTKM METaNIOB M  CILIABOB:
7a00paTOPHBIH MPAKTHKYM [DIeKTPOHHBIN pecypc] : yuebnoe mocodue / A.B. ITozmuskos, M.T'.
XomytoB, A.H. Cononnn. — DnexTpoH. naH. — Mocksa : MUCHUC, 2014. — 76 c. — Pexum
nocty-ma: https://e.lanbook.com/book/69765. — 3ari. ¢ sxpana.

16. Typununa, B.}O. MartepuanoBenenre. MexaHMYecKHe CBOWMCTBA METAJJIOB.
Tepmuueckass o6paboTka MeramuioB. CrienMaibHBIE CTATH U CIUIaBBI [ DNEKTPOHHBIA pecypc] :
yuebHoe nocooue / B.1O. Typununa ; nox pea. Hukynuna C.A.. — DnekTpoH. naH. — MockBsa :
MUCHUC, 2013. — 154 c. — Pexum nmocrtyma: https://e.lanbook.com/book/47489. — 3aru. ¢
JKpaHa.

B) MeToanyeckue ykazaHus:

1. CoBpemeHHBIE TEHIACHIMHM B TEXHOJIOTMHM BOJOYEHHUS NPOBOJIOKM M KOHCTPYKIIMSX
BOJIOUMIJIbHBIX MamiH: Metoa. yka3. / XapuronoB B.A., T'onoBusuun C.M., Ycanos M.IO. -
Marnutoropck: 'OY BITIO «MI'TY», 2010. - 16 c.

2. Mexanu3mbl (HOPMHUPOBAHMS MEIIKOJUCIIEPCHON CTPYKTYyphl B mporeccax OMJ:
Meron. yka3. / XapuronoB B.A., SImamesa E.}O. — Marautoropck: u3a-Bo MarHuToropck. roc.
texH. yH-Ta uM. [.11. Hocoga, 2011. — 36 c.

3. Munses A.®., IloramoB M.I'. U3ydeHwe CBOWCTB (HOPMOBOUYHBIX CMECEH. —
Marnautoropck: 'OY BITO MI'TY. 2010.- 20 c.

4, Munses A.®. WsrorosneHue (opM BaKyyMHO-TUIGHOUHOW (HOpMOBKOM. -
Marnautoropck: MI'TY, 2010.

5. Bnosun K.H., ®eoktucroB H.A. M3yueHnue cBOMCTB XOJIOJHOTBEPACIOIIUX CMECEH.
Meroandeckue yka3zaHus K JabopaTopHoit pabore mo Kypcy “‘TexHonorus JIUTEHHOTO
npou3-BoACTBa” I cTyAeHToB Hampasienus 22.03.02 — Meranyprus (mpoduins TexHomorus
maTel-HRIX notieccor). Marautoronck: MI'TY um. I".M.Hocora. 2014. 16 c.

r) [Iporpammuoe odecieuenne u UHTEepHEeT-pecypcehl:



IIporpammHoe o0ecnieueHue

Haumenosanue I1O Ne norosopa CpoOK JIeiiCTBUS TUILEH3UU
721p ¢B0001HO pacnpocTpaugemoe 110 0ecCpoOUHO
FAR Manager cB0OOAHO pacrpocTtpansemoe 10 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUIKa

DnexkTpoHHas 0aza mepuoanveckux u3manuii East View
Information Services, OO0 «MUBUC»»

https://dlib.eastview.com/

Hamuonanbuasa nH(OPMAIMOHHO-aHATUTHIECKAs
cuctema — Poccuiickuii MHJIEKC HAYyYHOTO IUTUPOBAHUS
(PHHIT)

URL:
https://elibrary.ru/project_risc.asp

ITouckonas cuctema Axagemust Google (Google Scholar)

URL.: https://scholar.google.ru/

DenepanbHOE rOCyIapCTBEHHOE OrOIKETHOE
yupexaenue «DenepalbHblii UHCTUTYT NPOMBILITIEHHON
COOCTBEHHOCTH»

URL: http://www1.fips.ru/

9 MaTepHaJIbHO-TeXHHYECKOE 00ecnedeHne TN CIUILIHNHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKIIIOYAET:
1. Yuebnas ayautopus JUis IPOBEJCHUS 3aHATUH JIEKIIHOHHOTO TUIIA OCHAIIIEHA:
- TEXHMYECKHMHU CpeACTBaMH OOYyuYeHHUs, CIy>KallUMH i1 NpeACTaBieHUs y4eOHOM

- CHIeIIMAIM3UPOBAHHON MEOEIBIO.

uHpopManuu OOJBIIOW ayIUTOPHH: MYJIbTUMEAUWHBIMU CPEICTBA XpaHEHUs, Mepelayd H
MpeACTaBICHHS yaeOHON HH(POPMAIIHH;

2. YueOHasg ayquToOpHs Ui TPYIIOBBIX U MHIWBUIYaIbHBIX KOHCYJIbTAI[UH, TEKYLIETO

KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTALMN OCHAIIIECHA!

- KOMIIBIOTepHOM TexHUKOM ¢ makerom MS Office, ¢ moakmrouenuem k cetn «MHTEpHET»

- CIICIIUATTU3UPOBAHHON MEOETIBIO.

U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA;

3. [loMenienue amsi caMOCTOSTETHHON paOOThI OCHAIICHO:
- KOMIIBIOTEpHOM TexHuKOM ¢ makerom MS Office, ¢ moakmrouenuem k cetn «MHTEpHET»

- CIICIUATTU3UPOBAHHON MEOEIIBIO.

U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA;
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6 Y4eOHO-MeTOqHYECKOE OOecTIedeHHe CAaMOCTOSATEeIbHON PadoThl 00y4aOIIMXCS

IIpumepHBbIii IepevyeHb TeM co0eceJOBAHMI M YCTHBIX ONIPOCOB:

1. UcxonHble naHHBIE 7151 0OOCHOBAHHOI'O IPUHATHSI PEILICHUH IO TEXHOJOTHYECKOMY
NPOCKTHUPOBAHUIO B IPEAMETHON 00JIaCTH MPOU3BOACTBA MPOKATHON METAJIIONPOLYKIIUH.

2. UcxonHble faHHBIE ATl TEXHUKO-3KOHOMUYECKOIO aHaJIM3a BBIIIOJIHEHUS IPOEKTHBIX padoT.
3. IlpumMeHeHbl HOpMATUBHBIE JOKYMEHTBI, PErJIaMEHTUPYIOLIHE O0IIHe U CrIeIUaIbHbIC
TpeOOBaHUS K MAaTEMaTHYECKOMY 00€CIIEUEHUIO TIPU CO3JaHHE aBTOMATH3HMPOBAHHBIX
UH(POPMALIMOHHBIX CHCTEM.

4. Ilpuemsl ynpaBiaeHUs pa3BUTHEM HHHOBALUOHHOTO MOTEHIANIA TPEIITPUATHS.

5. Ilpumep XapaKTepUCTUK MAaTEeMaTUYECKOTO anmnapaTa /i pa3padbaTbiBaeéMoi CUCTEMBI.

6. CTaiuiHOCTh UCIIOJIB30BAHNS MAaTEMAaTHUECKOT0 00ECIIeUeH sl TPU Pa3BUTHU CHCTEMBI
CJICIKECHMS U YIIPABICHUS MaTepUaIbHbIMU IIOTOKAMU

1.

IIpuMepHBbIii NepedyeHb TeM AJIs1 CAMONIPOBEPKU:

UccnenoBanne npobiaembl MpodeccHOHANIBbHON AESITETbHOCTH C MPUMEHEHHEM aHaju3a,

CHUHTC3a U APYrux MCTOHOB HHTGHHGKTY&HBHOﬁ ACATCIIbHOCTU (Ha MpuMEpe MPOCJICIKUBAHUSA
MIPOM3BOJICTBA METAIUIONPOAYKIIMH PA3IMYHOTO HA3HAYCHHUS).

2. BeisBrieHHE HAyYHBIX MTPOOJIEeM U (POPMYTHPOBAHKE a/IEKBATHBIX METOJIOB ISl UX PELICHHUS;
JIEMOHCTPUPOBAHHE OLICHOYHBIX CY)KICHUH B PEIICHUH MTPOOIIEMHBIX MTPOGECCHOHATBHBIX
CUTyaluii (Ha mpuMepe MpOCIeKUBAaHUS aKTYaJIbHBIX MPOOJIeM AeHCTBYIOLIETO
METaJUTyPrHYeCKOr0 ¥ METU3HOTO MTPOU3BOJICTB).

3. PazpaboTka crieHapus peau3aiuy U IPOCIeKUBAHUS CTPATETUH PEIICHUS 33129
poeCCHOHATLHOMN eATEILHOCTH, OTPECIsis BOSMOXKHBIC PUCKH U Mpeayiaras ImyTH uX
YCTpaHCHUA (Ha MpUMEPEC TCXHOJIOTMUCCKUX MPOLECCOB MPOU3BOACTBA MCTAJJIOTIPOAYKIITUN
Pa3IMYHOTO HA3HAYCHUS).

Bomnpocs! a1 caMonpoBepKu:

1.

2.

NG

10.
11.
12.

PacnpeneneHnHble (BEKTOPHbIE) KPUTEPUU COCTOSHUS MAaTEPUAIBHOTO OTOKA U METOJIUKH MX
MCII0JIb30BaHUs JJ11 KOHTPOJISI MaTEPUAIILHBIX TIOTOKOB.

[lpumeHeHne KpUTEpUEB HOPMUPYEMOCTH (Ha OCHOBE MaTeMaTHYeCcKOro ammapara
KOHEYHOMEPHBIX BEKTOPHBIX IPOCTPAHCTB), IO3BOJIAIOIIMX MCIOJIb30BaTh CKaJIIPHBIE
0000111eHHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKU MAaTE€PUAIbHBIX TIOTOKOB.

BapuaHThl KOMIIOHOBKM COBPEMEHHBIX TEXHOJIOTMYECKUX KOMIUIEKCOB IO IMPOU3BOJICTBY
IPOKaTa BHICOKOTO KauecTBa.

[IpumeHeHre METPUYECKMX XapaKTEPUCTHUK MAaTEPUAJIbHBIX ITOTOKOB, IO3BOJIAIOIINX
KOMIUIEKCHO OLIEHMBAaTh 3aTPAaTHOCTh (PHEPrOEMKOCTb, MAaTEPHATIOEMKOCTb U T.1.)
MaTepuaibHBIX IOTOKOB

Peanu3zanus kpureprueB cpaBHEHMsI Bapyalluii MaTepUalbHbIX IOTOKOB

Cxema maTtepuanbHOIO IOTOKa

Cxema B3aMMHOTO BIMSIHUS KOMIIOHEHTOB MaTe€pUaIbHOTO MOTOKA

Cxema MarepHalbHOTO IMOTOKA C B3aUMHBIM BIMSHUEM KOMIIOHEHTOB CaMOIO IOTOKa H
apaMeTPOB TEXHOJIOTMYECKOTO0 Mpolecca

Cxema aHanm3a U3MEHEHHUS Pa3IMUHBIX XapaKTEPUCTUK MAaTEPUAILHOTO MOTOKA
MozenupoBaHue OCHOBHBIX XapaKTEPUCTUK MAaTEpUAIbHOTO OTOKA

MopenupoBaHie B3aMMHOTO BIUSHHS TapaMeTPOB (pOpMEI

MozenupoBaHue NU3MEHEHHsI MaTEpPUAIIBHOTO MTOTOKA MEKIY ABYMS COCEAHMMH Y3JIOBBIMHU
TOYKaMH C YYETOM JIIOOOr0o 33JaHHOTO KOJUYECTBA MPOMEXKYTOUHBIX COCTOSHHUN



MaTepHaIBHOTO MOTOKA

13. MonenupoBanue B3aUMHOTO  BJIMSHHUS  [apaMeTpOB  MaTEpHUaTbHOTO  MOTOKA U
TEXHOJIOTHYECKHUX IMapaMeTPOB Mpolecca

14. MonenupoBanue pasznoxenuss matpuilbl CF Ha nBe mnm Gojee dacTd HE0OXOIUMOE IS
3 PEKTUBHOTO MOJETUPOBAHUS M3MEHEHUS Pa3IMYHBIX XapaKTEPUCTUK OJHON WIIH
HECKOJIbKMX COCTAaBJISIOIIUX COCTOSIHUSI MAaTEepPUATIbHOTO MOTOKA

Kypcosoii npoekr.

Coneprxanue padOTHI:

Cragus 1. OTpaxeHue CTpyKTYpbl 1 U3MEHEHUS IApaMETPOB MaTEPUATIbHBIX IOTOKOB B IEPBOM
npuOJIMKEHNH (Ha OCHOBaHWH JIAHHBIX HOPMATHBHOM W TEXHUYECKOW JOKYMCHTAIIHH );

Cragus 2. OTpaxxeHue CTPYKTYpbl 1 U3MEHEHUS [IapaMETPOB MaTEpUaIbHBIX [IOTOKOB HA
OCHOBaHUU U3MEPEHMs B y3JI0BbIX TOUKaX. OnpeneneHne TEKyIUX MaTPUL U3MEHEHU.
Haxkxomnnenue craructuueckoir ”HGOpMaLuy;

Cranus 3. BBenenue B MOJielIb MaTepUAIbHBIX TTOTOKOB PACIPEIEICHHBIX U HHTETPaIbHBIX
WHJUKATOPOB, KOJIMYECTBEHHO XapaKTEPU3YIOIINX «HEBA3ZKU» U KPUTEPUAIbHBIE OLICHKU
(dakTHYECKUX 3HAUEHUHN 3TUX UHIUKATOPOB;

CTa,Z[I/I}I 4, Beenenue B Moaeb KPUTCPUATIBHBIX OLICHOK «ONITUMAJIBHOCTU» U «PALITUOHAITIBHOCTU
Ha OCHOBC IIPUHIOWIIOB MAaTEPHUATIOEMKOCTH U SHEPIOCMKOCTH ITPOLECCCOB;

Cranus 5. BBeneHue B MOJIeNb 3JIEMEHTOB BBIPAOOTKU PELICHUH 110 H3MEHEHHUIO TTapaMeTpOB
MaTepHaIbHBIX TOTOKOB 34 CUET KOPPEKTUPOBKH TEXHOJIOTMYECKUX MTPOIIECCOB U JJOTUCTUYECKHUX
IIpoLeyD.

Cragus 6 [Toctpoenne cxembl HHPOPMAILIMOHHBIX IOTOKOB, OTPAXKAIOIIUX MaTepUaIbHbIe TOTOKU
IIPU METAJNTypruu4ecKoOM IIPOU3BOJCTBE

Cranus 7 [Toctpoenne nHGOpPMAIMOHHBIX TOTOKOB B paMKax OTHON «Da3bi»

Cranus 8 [loctpoenue nHGOPMAIMOHHBIX TOTOKOB B O0IIEH CTPYKTYpe MOIETH

Cranus 9 . Iloctpoenne Matpuira u3MEHEHHUS COCTOSTHUS B paMKax WH()OPMAITMOHHOW MOJIETH

HanpasneHust KypcoBbIX IPOEKTOB:
IIpounsBoacTBo uyryHa

[IpousBoAcCTBO cTanu

IIpousBoacTBO IIpoKaTa

[Tpon3BoACTBO MeTAILIA C MOKPBITHAMHU
IIpon3BoaCcTBO METU30B.

s R
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7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
a) [lnannpyemble pe3yabTaThl 00YUeHHsI H OIIEHOYHbIE CPEICTBA /IJIsl IPOBEeHUsI MPOMEKYTOYHOM ATTEeCTAIUN:

CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIUHU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

YK-2: Cnnoco6eH ynpapJsiTb IPOEKTOM HA BCeX ITANAX €ro

JKU3HECHHOI'O IIMKJIA

YK-2.1 @opMyaupyeT Ha OCHOBE IOCTaBICHHOM | Ilepeuenv 6onpocog 01 nod2omoeku K 3auemy:
npo0JieMbl MPOEKTHYIO 33/ady U CHocod ee 1. CymHocTb NOHATHUS NPOLIECCHO-OPUEHTUPOBAHHOTO YIIPABICHHUS.
pelIeHHUsT 4Yepe3 pealH3alMio IPOECKTHOTO 2. Mopnenu ynpaBieHus: NpeaIpUsTHEM U UX B3aUMOCBS3b C PE3yJIbTaTHBHOCTHIO
yIpaBJICHUS OuzHeca.
3. CymHOCTh  NPOLECCHO-OPUEHTUPOBAHHOTO  YIpaBIEHUS KaK  OCHOBY
pa3paboOTKU U peaan3alui HHXUHUPUHTOBBIX PELICHH.
4. TloHaTHEe © CYyIIHOCTh OW3HEc-TIpollecca M  OCHOBHBIE  ITOKa3aTelu
Ou3Hec-TpoIiecca.
5.  Kuaccuduxkarus Ou3HeC-poIecCoB.
6. Ilyru goctmwxenus 3pheKTHBHOCTH OU3HEC-TIPOIIECCOB.
7. Tlpuembl pOEKTUPOBAHMS OU3HEC-TIPOIIECCOB.
8. Tlonstus 3h(PEeKTUBHOCTH M ONTUMH3AIMU: TOYKA OTCYETAa M TapameTphl
NeSITeIbHOCTH: CyOBEKT, 00BEKT, IPEIMET, CPEICTBO, PE3YJIbTAT.
9. bBromxeTpoBaHUE KaK MHCTPYMEHT YIPaBICHUS IPEITPUITHEM.
10. INonsiTHE GepeRITUBOE TPOU3BOICTBO.
11. TlpuaIMIEI GEPEKITUBOTO MMPOU3BOICTBA.
[lpuHumnBel  WHXUHUPUHTA. B3auMonelcTBHE WHXHUHUPUHTA U OepexIIMBOE
IIPOM3BOJICTBO HA IPAKTHKE.
YK-2.2 Pa3pabatbiBaeT KOHLENIIIUIO POEKTA B paMKax | Teopueckue 3adanus:

0003HaueHHON  mpoOsieMbl:  (HOPMYIUPYET
eJb, 3a/1a4d, OOOCHOBBIBACT aKTYaJbHOCTD,
3HAa4YUMOCTbD, OXHNAacMBbIC PE3YIbTAThI )41
BO3MOJKHBIE c(hepbl MX MPUMECHEHUS

[IpuBectn npumeps! U3 MPo(PEeCcCHOHANTBHON NEeSITENbHOCTH, MOSCHSIOMINE CIeIYIOIINe
HOHSTHS:

1. VYmopaenenue mnpoektamMu B 00JacTH, COOTBETCTBYIOLIEH MpodeccnoHaIbHOM
JESATEIIBHOCTH.

2. Pactipesienienue 3a1aHuii 1 NoO0YyXIeHNE IPYTUX K JOCTHXKEHUIO 11eJIeH; BBIOJIHEHUS
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IIPOEKTA.
3. YopasneHue pa3pab0oTKON TEXHUUECKOTO 3a/IaHHsI POEKTA, YIIPaBIECHUE pealu3aliuu
npopMILHON IPOEKTHOI paboThI.

4. YnpasiieHne mpoiiecca o0CyKJIeHHs U T0pabOTKH MPOEKTA.

5. Yuactue B pa3paboTKe TEXHHYECKOTO 3aJaHusl MPOEKTa, pa3padOoTKa MpOTpaMMBI
peanu3anuy MpoeKTa B MpoecCHOHATBHON 00IacTH.

6. Opranuzanusi MpoBeaeHHs MPO(ECCHOHATLHOIO O0CYXIEHUS MPOEKTa, Y4acTHE B
BEJICHUH MPOEKTHON JOKYMEHTAIIHH.

7. IlpoekTupoBaHue MmiaH-rpapuKa pearn3aluy MpoeKTa.

8. OnpeneneHueM TpeOOBAaHUH K pe3yIbTaTaM peaiu3alii MPOESKTa, MPaBUJIa YJacTHUs B
HAYYHBIX TUCKYCCHUSIX M KPYIJIBIX CTOJAX.

VK-2.3

PaspabatbiBaeT miiaH peayu3anuy MPOEKTa ¢
Y4ETOM BO3MOXKHBIX PHCKOB pealH3alludl 1
BO3MOXKHOCTEH WX YCTPAaHCHUS, ILIaHHPYET
HE00XOAUMBIE PECyPChI

3adanus na pewienue 3a0ay4 u3 npogeccuonanbHol odaacmu,

KOMNJIeKCHbIE 3A0AHUA:

1. Pa3pabGotarh mpoueaypy yIpaBieHHs MPOEKTOM Ha BCEX CTaauAX (MHUIUAIMS
MpPOEKTa, IUIAHUPOBAHME MPOEKTA, WCIOJHEHUE TMPOEKTa, KOHTPOJIb IIPOEKTa,
3aBEPILICHUE MTPOCKTA).
2. 3anmonHuTh QOpPMBI TOKYMEHTOB B paMKaxX MPOBEACHHS pabOT MO WHXHUHUPUHTY
TEXHOJOTHYECKHUX MPOIIECCOB.
3. IlpuBecTt mpUMEpPHl UCIMOJIB30BAHUS MPOTPAMMHBIX MPOAYKTOB JJIS YIpaBICHUS
POEKTOM MHKHHUPHHTA.

VK-2.4

Ocy1ecTBiIIeT MOHUTOPUHT X0/1a Pean3aluu
IIPOEKTA, KOPPEKTUPYET OTKIOHEHHUS, BHOCHUT
NOTIONIHUTEbHBIE ~ W3MEHEHHs B IUIaH
pealM3alMM  NPOEKTa, YTOUHSAET  30HBI
OTBETCTBEHHOCTH YYaCTHHUKOB ITPOEKTa

3adanus na pewienue 3a0ay u3 npogeccuonanIbHol odaacmu,
KOMNJIeKCHbIE 3A0AHUA:
1. MeToapl IpecTaBiIeHUs U ONUCAHUS PE3YJIbTATOB TPOCKTHOU JIEITEIHHOCTH.
2. MeTtoppl, KpUTEpUU U TApAMETPhI OLIEHKU PE3YJIbTATOB BBHIITOJIHEHUS IIPOEKTA.
3. [IpuHIUIIBI, METOIBI M TPEOOBAHUS, IPEABSBIISIEMbIC K POSKTHON pabdoTe.
4. ®opMmynHpOBKa MPOCKTHOW 3amadul M crocoba e€ pelleHus 4yepe3 peaan3aluio
IIPOEKTHOTO YIPABJICHUS.
5. Pa3paboTka KOHIENIMU MPOEKTa B

paMkax 0003HauYCHHOH MPOOIEMBI:
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dbopMynupoBKa 1N, 3a7a4i, 000CHOBAHHE aKTyaJIbHOCTH, 3HAUMMOCTH, OKUJTAEMBIX
PE3yNIbTaTOB ¥ BO3MOXHBIX Cpep MPUMEHEHHS.

6. PazpaboTka miana peaan3aiiy MpoeKTa ¢ y4éTOM BO3MOKHBIX PHCKOB pealiu3alui 1
BO3MOKHOCTEHN UX YCTPAHEHUSI.

7. IlnanupoBaHue HEOOXOTUMBIX PECYPCOB JUISl BBITIOJIHEHUS MPOEKTA, B TOM YHUCIIE C
YYETOM UX 3aMEHSIEMOCTH.

YK-2.5

IIpennaraer npoueaypsl 1 MEXaHU3MBI OLIEHKU
KayecTBa  IPOEKTa,  UHQPPACTPYKTYpHBIE
YCIIOBUS JJ11 BHEPEHNUS PE3YIbTATOB IIPOEKTA

3adanusa na pewienue 3a0ay u3 npogheccuonanbHoul oonacmu,

KOMNJ1eKCHbIE 3A0AHU:

1. OcHOBHBIE TNPUHIMIIEI JUII OOOCHOBAaHMSA NPAKTUYECKOH M TEOPETUUECKOM
3HAYUMOCTH MOJY4YEHHBIX PE3Yy/IbTaTOB IIPH BHIIOJTHEHUH MPOEKTA.

2. IlpyHUMIIBI IPOBEACHUS IPOBEPKU U aHAJIN3a IPOEKTHON JOKYMEHTALIUH.
3. IlpuHuuMmbel  OPOTHO3MPOBAHUSA  PA3BUTHS  MPOIECCOB B
pohecCuOHATBLHOM 00ACTH.

4. PazpaboTka MHHOBALIMOHHBIX MW M HECTAaHAAPTHBIX MOJIXOJ0B K UX peanu3aliu B
HEJSIX PeaTnu3aliy IPOeKTa.

5. AHanu3 NpOEeKTHON JOKYMEHTAIIUH.

6. Pacuer KayecTBEHHBIX U KOJINYECTBEHHBIX pPE3yIbTAaTOB, CPOKOB BbIIIOJTHCHHUA
MIPOEKTHOM pabOTHI.

7. OcyliecTBIeHHE MOHHUTOPUHTA XOJa pealu3alii MPOeKTa, KOPPEKTUPOBKA
OTKJIOHEHH1, BHECEHHE AOIMOJIHUTEIbHBIX M3MEHEHUN B IUIaH peanu3alii MPOeKTa,
YTOYHEHHE 30H OTBETCTBEHHOCTH YYaCTHUKOB MTPOEKTA.

MPOEKTHOM

I1K-8: Cnnoco6eH KoOpAMHHPOBATH pad0Ty NPOM3BOJACTBEHHBIX MOAPA3AeJICHUI 110 BHINYCKY NOPAYEKATAHOT0 IPOKATa

[1K-8.1:

Opranusyer COTTACOBaHHYO paboty
paOOTHHKOB CMEXKHBIX YYacTKOB IIexa II0
COONIONICHUIO  3aJaHHBIX  (ONTHUMAaJIbHBIX)

TCXHOJIOTUYCCKUX PCKUMOB IIPOU3BOACTBA
TOpSTYEKATAHOTO MPOKATa

Ilepeuenv 6onpocoe 013 no020MoBKU K 3auenty:
15. . PacnipenenenHble (BEKTOPHBIE) KPUTEPUHU COCTOSIHUS MAaTEPUAIbHOTO IOTOKA
Y METOJMKHU UX UCIOJIb30BaHUS U1 KOHTPOJISI MaTepPHAlIbHBIX TOTOKOB.
16. IlpumeHeHne KpUTEpUEB HOPMHUPYEMOCTH (Ha OCHOBE MaTEMaTHYECKOTO
anmapara KOHEYHOMEPHBIX BEKTOPHBIX MPOCTPAHCTB), MO3BOJISIIOMIMX




CTpyKTypHBII

JJIEMEHT [TmaHupyemble pe3yabTaThl 00y4eHUs OreHOYHBIE CpeCcTBa
KOMIICTCHIIU
HCIIOJIB30BAaTh CKAJISAPHBIC 0606H_IGHHBIC KOJIMYCCTBCHHBIC XAPAKTCPUCTUKU
MaTepHaIbHBIX TOTOKOB.
17. BapynaHThl KOMIIOHOBKHM COBPEMEHHBIX TEXHOJOTMYECKMX KOMIUIEKCOB IO
IPOM3BOJICTBY IPOKATa BRICOKOTO Ka4eCTBaA.
I1K-8.2 Kontponmupyer cobmonenune pabotHukamu | Teopueckue 3aoanusn:
1exa  MpPOU3BOACTBEHHO-TEXHUYECKUX U | Ycrnosue 3adanusn:
TEXHOJIOTNYECCKUX I/IHCprKLII/Iﬁ Inpu BCACHUU — TEXHOJIOTUYCCKUI nponecc Mporu3BOJACTBA rOpPAICKATAHOIO ITPOKATa.
MPOIIECCOB 3aYHCTKH MIOBEPXHOCTHBIX | — TPEOOBaHUS K MIPOBEICHHUIO aHAIN3A.
ne(eKToB 3aroToBKHM, HarpeBa u ropsueil | Tpedyemcs:
MIPOKATKU — TIPOBECTH  JICKOMIIO3WIIMIO  TEXHOJOTMYECKOro  TIpolecca  MPOU3BOJCTBA
rOpsSYeKaTaHOTO MIPOKATa;
— TMPOBECTH aHAJM3 OCHOBHBIX W BCIIOMOTATEIBHBIX OMEPAIi TEXHOJIOTHYECKOTO
mporecca MPOU3BOACTBA TOPSYEKATAHOTO TPOKAaTa B COOTBETCTBUHU C 3aJaHHBIMHU
TpeOOBaHUSIMU;
- OGOCHOB&TB BBIBOAbI U3 PC3YJILTATOB daHAJIM3a.
I1K-8.3 KonTponupyer  BeaeHue U XpaHEHHUE | 3adanusa na peuwienue 3a0au u3 npogheccuoHabHOl odnacmu,

paOOTHUKAMHU TEXHHYECKOW JOKYMCHTAIIUU W
ANEKTPOHHON 0a3bl TaHHBIX YYACTKOB IIeXa 10
MIPOM3BOJICTBY TOPSIYEKATAHOTO ITPOKaTa

KOMRJEKCHble 3A0aHUA:

Ycnosue 3aoanus:

— 3aJjaya MCCJIEIOBAHMUS;

— BapUaHTBl  PEIIECHUS  TOCTaBJICHHOW  3aJayd, BKJIIOYAIOIINE  THUIIOTE3BI
COOTBETCTBYIOIIMX HAyYHBIX HCCJICIOBAHUM B TMPEIMETHON 00JIacTH MPOU3BOJICTBA
rOpsSYeKaTaHOTO MPOKATa.

Tpeoyemca:

— paccMOTpETh TUIIOTE3bI HAYYHBIX UCCIICIOBAHM, HAITPABJIICHHBIC HA PEIICHUE
MMOCTaBJICHHON 3a/1a4H;

— BBIJICJIUTD U3 TIPEIOKCHHBIX BAPUAHTOB T€, KOTOPHIE MOTYT OBITh UCTIOJIB30BAHBI JIS
pelieHus TOCTaBJICHHONW 3aJaud ¢ OOOCHOBAaHHUEM HEMPUTOJHOCTH OCTAIBHBIX
BapHAHTOB;
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— paccMOTpeTh TOCTOMHCTBA U HEIOCTATKU Ka)I0T0 U3 BEIOPAHHBIX BAPUAHTOB,;
— BBIOpATh ONTHMAJIBHBIN C TOUKH 3pEHUS IPOBEAEHHOTO aHAIN3a BApUaHT
pernieHusi ¢ 000CHOBaHKUEM BBIOODA.

ITK-9: Cnnioco0eH KOOpAMHUPOBATH Pad0Ty NPOU3BOACTBEHHBIX NOAPA3/eJJeHNH 10 BLIMYCKY X0J0JHOKATAHOI0 JUCTA

I1K-9.1 Opranuzyer COTIJIACOBAHHYIO paboty | Ilepeuensv 6onpocoe 011 n0020MoEKU K 3auemy
pabOTHUKOB CMEXKHBIX YYacTKOB IleXa IO 1. TlpumeHeHHE METPUYECKUX XAPAKTEPUCTHUK MATEPUANBHBIX  IOTOKOB,
COONIONICHUIO  3aJaHHBIX  (ONTHUMAaJIbHBIX) MO3BOJISIIOIIUX ~ KOMILJIEKCHO — OIICHMBATh  3aTPaTHOCTh  (9HEPrOEMKOCTb,
TEXHOJIOTUYECKUX PEKUMOB IPOU3BOJICTBA MaTepUaIOeMKOCTh U T.]I.) MAaTEPUATBHBIX TTIOTOKOB
XOJIOTHOKATaHOI'O JIUCTa 2. Peanuzauus kpuTepueB CpaBHEHHs Bapualluii MaTepUAIbHBIX TIOTOKOB
3. Cxema MaTepuaJIbHOr0 MOTOKA
I1K-9.2 Konrponupyer cobmonenne pabotHuKamu | Teopueckue 3a0anus:
1exa  MpPOU3BOACTBEHHO-TEXHUYECKUX U | Ycrosue 3adanusn:
TEXHOJIOTUYECKUX WHCTPYKUUU MPHU BEACHHH | — 3a/1a4a UCCIEAOBAHUS TEXHOJIOTHIECKOTO MPOoIiecca MPOU3BOACTBA XOJIOTHOKATAHOTO
MPOIIECCOB TEPMUYECKON 00paboTKw, | TUCTA;
TPaBJICHUS, XOJOJHOW TPOKATKU U PE3KH | — KpuTepuu 0Tdopa nHPOpMaIuu.
JINCTOBOIO IIPOKAaTa Tpeoyemca:
— OINPEAETUTH MPEAMETHOE TI0JIe, K KOTOPOMY OTHOCHTCS TIOCTaBJICHHAS 3a/1a4a;
— COCTaBUTH BapPHAHTHI 3aIIPOCOB VIS IIOMCKA WH(OPMAIINY;
— 00OCHOBaTh a/IeKBaTHOCTh MH(OPMALMOHHOTO MOMCKAa B KOHTEKCTE BbIACIECHHON
po0JieMbl/yKa3aHHOM 3a/1a4H;
— OCYIIECTBUTH MOUCK U 0TOOpaTh MHGOpMAITHIO (TI0 3aJaHHBIM UM CaMOCTOSTEIILHO
onpeieNIEHHBIM KPUTEPHIM) JUIsI TOCIEAYIOIEeH 00paboTKH.
I1K-9.3 KonTponupyer  BeaeHue U XpaHEHUE | 3adanusa na pewienue 3a0au u3 npogheccuoHabHOl odnacmu,

paOOTHHKAMHU TEXHHUYECKOW JOKYMECHTAIIUU W
ANEKTPOHHON 0a3bl TaHHBIX YYACTKOB I1€Xa 10
MIPOM3BOJICTBY XOJIOTHOKATaHOTO JIUCTA

KOMNJIeKCHbIE 30AHUA:

Ilpeonazaemca wHpOpMaus, coiepxaiias, Hapsay ¢ (akTamH, MPOTUBOPEUUBHIC
CBEJICHUS, HEMPOBEPEHHBIC TAHHBIC, MHEHUS PA3IMYHBIX aBTOPOB M MHTEPIIPETALNIO
JaHHBIX u3 PAa3HBIX HCTOYHHUKOB B HpeHMCTHOﬁ obactu IMPOU3BOJACTBA
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XOJIOJJHOKATaHOT'O JIUCTA.
Tpeoyemca:

— CHCTEMaTH3UpOBaTh MPEAJIOKECHHYI0 HH(POpPMALUIO (BBIIEIUTh B HEH (aKThl,
IPOTHBOPEUYMBBIE CBEJICHMSI, HEIIPOBEPEHHBIE JaHHbIE, MHEHUS U MHTEPIIPETALIUIO
JTAHHBIX);

— OIPEJENUTh OCHOBHBIE IIOHATHS, COJIEpkKaIUeECs B HH(OPMALIUH;

— COOTHECTH cojepKaliecs B ”HPOpMaLuu (aKThl C OCHOBHBIMU MOHATHIMU;

— U3JIOKUTh U apTyMEHTHPOBATh COOCTBEHHOE MHEHHE IO PACCMAaTPUBAEMbIM
BOIIPOCAM B NPEIMETHOM 00J1aCTH TPOU3BOJICTBA XOJIOJHOKATAHOT'O JIUCTA.

IIK-10: CniocoGeH oneHUBATh M KOOPAUHHPOBATH PadOThI TEXHOJOTMYECKHX MOJApAa3iejieHUil 10 BHEJAPEHHI0 MHHOBAINMOHHBIX MPOIECCOB

MPON3BOICTBA

METHU3HOM NPOAYKIMH

I1K-10.1

KonTtponupyer cobmtoneHne pabOTHUKAMU
MOJIPA3IeIeHUi  METHU3HOTO TIPOM3BOJICTBA
MIPOU3BOJICTBEHHO-TEXHUUECKUX u
TEXHOJIOTUYECKUX HHCTPYKIMH TPU BEICHUH

Ilepeuens 6onpocoe 011 no020mosKu K 3auemy
1. Cxema B3aMMHOTO BJIHSIHUSI KOMIIOHEHTOB MaTE€PUATBHOTO IMMOTOKA
2. CxeMma MaTCpUAJIbHOTO MOTOKA C B3aMMHBIM BJIMSHHUCM KOMIIOHCHTOB CaMOr'o
MOTOKA M TapaMETPOB TEXHOJIIOTHIECKOTO MpoIiecca

MIPOIIECCOB POM3BOJICTBA METH3HON 3. Cxema aHanmm3a W3MEHEHHS PA3JIMYHBIX XapaKTEPUCTHK MaTEPHATHLHOTO
MPOAYKITUH MOTOKA
4. MopaenupoBaHHe OCHOBHBIX XapaKTEPUCTUK MaTepUaTHHOTO MOTOKA
5. MoaenupoBaHue B3aMMHOTO BIUSTHUS ITapaMeTpPoB GOPMBI
I1K-10.2 Konrponmupyer  coOmioneHue  3alaHHBIX | 3alaHHe H BBINOJHEHNE KYPCOBOTO MPOeKTa
TEXHOJIOTUIECKUX napamMeTpoB B 6. IIpom3BomcTBO YyryHa
noapasACIICHUAX MCTU3HOI'O IMTPOU3BOJACTBA 1. HpOI/ISBO,Z[CTBO cTajin
8. Ilpom3BoacTBO mMpokara
I1K-10.3 Kontpomupyer  Benenme u xpaneHue | Coaep:kaHue MOSICHUTEIbHON 3aNIUCKH K KYPCOBOMY MPOEKTY

TEXHUYECKON JOKYMEHTAlUU U DJIEKTPOHHOU
0a3bl MaHHBIX PAOOTHUKAMH TMOJpa3eiIcHUI
11€Xa M0 MPOU3BOJICTBY METU3HOU MPOAYKIIHMHI

Cragus 1. OTpaxkeHue CTPYKTYpbl U H3MEHEHHSI TaPAMETPOB MaT€PHAIbHBIX IOTOKOB B
IEpBOM MNpHUOIMKEHHMM (HAa OCHOBAaHMM JIaHHBIX HOPMAaTMBHOM M TEXHUYECKOH
JIOKYMEHTaIUN);
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Cragus 2. OTtpaxkeHHe CTPYKTYpbl M U3MEHEHMsI IapaMETPOB MaTEPUAIBHBIX TOTOKOB
Ha OCHOBAaHMM HU3MEPEHMsI B Y3JIOBBIX TOukax. OmpeneseHne TEKyIIUX MaTpUIl
u3MeHeHni. Hakoruienue cratuctuueckoil uudopmarium;

Cragus 3. BBemenue B MOJEIb MaTE€PUANBHBIX ITOTOKOB pAaCIpPEENCHHBIX |
MHTETPAIIbHBIX HMHJUKATOPOB, KOJIMYECTBEHHO XapaKTEPHU3YIOLIUX «HEBS3KW» U
KpUTEpHAIIbHBIE OLICHKH (DAKTUYECKUX 3HAUYEHUH ITUX UHJIMKATOPOB;

Cragus 4. BBeneHue B MOJAENb KPUTEPUAIBHBIX OLIEHOK «ONTUMAIBHOCTU» U
«PalMOHAIBHOCTH» HA OCHOBE IPHHIHIIOB MAaTEPHAIIOEMKOCTH M HHEPrOEMKOCTH
IIPOLIECCOB;

Cranust 5. BBenenue B MoOJenb DJIEMEHTOB BBIPAOOTKH pEIICHUN MO W3MEHEHHIO
[IapaMeTPOB MAaTEpUAIbHBIX IIOTOKOB 3a CUET KOPPEKTHMPOBKU TEXHOJIOTMYECKHX
IIPOLIECCOB U JIOTUCTHYECKUX MPOLIEYP.

Cragus 6 IloctpoeHme cxembl HH(OPMAIIMOHHBIX ITOTOKOB,
MaTepUaibHbIe IOTOKH IIPA METAJLTyPIrHYECKOM IPOU3BOICTBE
Cranus 7 [loctpoenne nHGOPMALIMOHHBIX TTOTOKOB B paMKax 01HON «Da3bi»

Cranus 8 [Toctpoenne nH()OPMAITMOHHBIX TOTOKOB B OOIIEH CTPYKTYpE MOJIETH
Cranusa 9 . Iloctpoenne Martpuia U3MEHEHHUSI COCTOSIHUSA B paMKax WH(OpMaIIMOHHON
MOJIENH

OTPaXKAIOIIUX

IIK-11: CnocoGeH KOOpAMHHPOBATHL PadOTy NPOM3BOJACTBEHHBIX IOAPa3leJIeHHH [UIA BBINOJHEHHMS 33/laHUH 1O BBINMYCKY CTaJM B
3J1EKTPOCTAICIIABHIBHOM Liexe

IK-11.1

Opranusyer pabory
SJICKTPOCTAJIICIUIABUIIBHOI'O nexa B
COOTBETCTBUU c MPOM3BOICTBEHHBIMH
3alaHusIMH, a Takke paboTy CMEKHBIX

MOAPAa3ACIICHUA IO COOJIIOCHHUIO TpauKOB
HpOI/IBBOI[CTBa M IMOCTABKU B II€X MUXTOBBIX U
JIOTIOJTHUTEIBHBIX MaTepHAJIOB,
SHEproHocuTeNnell TpeOyemMoro KadecTBa U

Ilepeuensv 6onpocoe 0na no020moeKu K 3auenty

1. MogenupoBaHnre U3MEHEHUSI MATEPUATBHOIO TIOTOKAa MEXIy AByMs
COCETHUMH Y3JIOBBIMH TOYKAMH C YYETOM JII0OOr0 3aJaHHOTO KOJUYECTBa
MPOMEKYTOUHBIX COCTOSIHUM MaTepruaIbHOTO MOTOKA

2. MopenupoBaHre B3aMMHOTO BIIMSHUS apaMETPOB MaTepUaibHOIO MOTOKA U
TEXHOJIOTMYECKUX IMapaMeTpoB Mpolecca

3. MoaenupoBanue pasznoxenuss marpuiitel CF Ha nBe wim Oosnee dYacTu
HeoOxoaumoe i 2(G(GEKTUBHOTO MOJICIMPOBAHNS HM3MEHEHHS Pa3IMUHBIX




CTpyKTypHBII

JJIEMEHT [Tnanupyemsle pe3yabTaTbl 00y4eHUs OneHouHble CpeacTBa
KOMIICTCHIIUHN
KOJINYCCTBaA XapaKTCPHUCTHUK O,Z[HOﬁ UIX  HCECKOJBbKHMX  COCTAaBJIAIOIIHNX  COCTOSAHHA
MaTEepHAIBLHOIO MOTOKA
I1K-11.2 OcymecTBiser KOHTPOJIb cobmoieHys | 3aganne H BHINOJTHEHNE KYPCOBOT0 MPOEKTA
IIPOU3BO/ICTBEHHO-TEXHUYECKUX u 1. Tlpou3BoJCTBO MeTasIa C MOKPHITUAMU

TEXHOJIOTNYECCKUX I/IHCprKHI/Iﬁ 110 BBIIIJIABKEC U
pa3MBKE CTaJM B AJIEKTPOCTAIICTUIABUIBHOM
EXC, KOHTPOJIb COGHIO,Z[GHI/I}I YCTAHOBJICHHOI'O
periaMeHTa TEeXHUYECKOTO OOCITY)KMBAaHUS H
MMPOBCACHUA ITaHOBO-IPCAYITPCAUTCIIbHBIX
PEMOHTOB o0opyIoBaHUS
ANEKTPOCTANICIUIABIIILHOTO TIeXa

2. IIpom3BoaCTBO METH30B.
Conep:xxaHue NOSICHUTEILHOM 3aNIMCKU K KYPCOBOMY MPOEKTY
Cragus 1. OtpaxkeHue CTpYKTYpbl U H3MEHEHHSI TAPAMETPOB MaT€pHAIbHBIX IOTOKOB B
NepBOM MPUOMMKEHHH (HAa OCHOBAHHWM JaHHBIX HOPMATHUBHOW M TEXHUYECKON
JIOKYMEHTAIUN );
Cragus 2. OTpakeHue CTPYKTYpPbl 1 U3BMEHEHHS TapaMeTPOB MATEPHUAIbHBIX MOTOKOB
Ha OCHOBAaHMU M3MEPEHHUS B Y3JIOBbIX Toukax. OrmpeaeneHue TEKYIIMX MaTpuil
n3MeHeHui. Hakomnnenue craructuaeckoi nHGOpMaInH;
Cranus 3. BBegeHue B MoOJeinb MaTepUalbHBIX ITOTOKOB pAaCHpEACNICHHBIX U
WHTETPAJIbHBIX WHIUKATOPOB, KOJIMYECTBEHHO XapaKTEPHU3YIOUIUX «HEBS3KW» U
KpUTEpUATbHBIC OIICHKH (PAKTUYECKUX 3HAYCHHUH dTUX UHIUKATOPOB;
Cramus 4. BBeneHue B MOJEIb KPUTEPUAIbHBIX OLICHOK «ONTUMAJIBHOCTH» U
«palMOHAJIBLHOCTU» HA OCHOBE NPUHIMIIOB MAaTepUATOEMKOCTH M HSHEPrOEMKOCTH
IIPOLIECCOB;
Cramust 5. BBeneHue B MOJENlb DJIEMEHTOB BBIPAOOTKH PEIICHUN IO H3MEHEHHIO
apaMeTpoOB MaTEPHAIBHBIX IIOTOKOB 32 CUYET KOPPEKTHPOBKH TEXHOJOTHUYECKHX
MPOLIECCOB U JIOTUCTUUECKUX MPOLIEAYD.
Cramus 6 Tloctpoenue cxeMbl HWH()OPMAIMOHHBIX ITOTOKOB,
MaTepHalbHbIE MOTOKU MPU METALTYPrUYECKOM IIPOU3BOACTBE
Cranus 7 [Toctpoenre nHpOpMaIMOHHBIX TOTOKOB B paMKax OTHON «Da3bi»
Cramgus 8 [loctpoenne nHGOPMAIIMOHHBIX IIOTOKOB B O0IIEH CTPYKTYpE MOJEIH
Cranus 9 . [loctpoenne Marpuiia I3MEHEHHS COCTOSIHUSI B paMKaxX WH(OPMAITMOHHON
MOJIeNN

OTPAXKAFOIIHX




0) Ilopsinoxk mnpoBeleHHs] TNPOMEKYTOUHOW AaTTeCTAUMHU, IOKA3aTeJd W KPUTepUuH
OLlCHUBAHMUSL:

[Ipomexyrounasd arrecrauus no aucuuiuinHe «lIpocnexnBaeMoCcTs W MOAEIUPOBAHUE
MaTepUaIbHBIX IOTOKOB B METAUIYPrUYECKOM IMIPOU3BOJACTBEY» BKIKOYAET TEOPETHUYECKUE
BOIIPOCHI, TO3BOJISIONINE OIECHUTHh YPOBEHb YCBOCHHS OOYYAIOUMMHCA 3HAHWUN, W 3aJaHMs,
BBISBJISIFOIIME CTETIEHb CPOPMUPOBAHHOCTU MPOPECCHOHANBHBIX YMEHUMN, TPOBOJUTCS B YCTHOM
(dopme 1o MpeaCTaBICHHBIM K 3a4eTy BOIIPOCAM.

Kpurepun onenkmn:
Kputepun oneHku (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIIETEHLUHUSMU U IUIAHUPYEMBIMU
pe3yabTaTaMu 00y4eHus):
— Ha OIEHKY «OTIMYHO» — OOYyYarolMiics IOJDKEH TOKa3aTh BBICOKUN YPOBEHB
3HAHWI HE TOJIHKO Ha YPOBHE BOCIIPOU3BEICHUS U 00BsICHEHUS NH(OPMALIUU, HO U
MHTEJJICKTyaJIbHbIe HaBBIKU PEIICHUs MPoOJeM U 3a7a4, HaX0XKICHNS YHUKaIbHBIX
OTBETOB K TmpoOiieMaM, OLEHKH ¢ BBIHECCHUS KPUTHUECKHUX CYXKICHHIA,
MPOJEMOHCTPUPOBATh 3HAHHE W TOHUMAHUE 3aKOHOB JAMCLUUIUIMHBI, YMEHHUE
OTIEpUPOBATH ATUMH 3HAHUSIMH B MPOPECCUOHATBHON AESITETbHOCTH;
— Ha OIEHKY «XOpOIIo» — 00yJaroIuiics JOJHKeH MOKa3aTh 3HAHUS HE TOJBKO Ha
YpOBHE BOCIIPOU3BEACHUS U OO0BSICHEHUS MHGOPMAIUU, HO U HHTEJUIEKTyalbHbIE
HABBIKM pEIICHUs TPOoOJIeM U 3aaay, HAXOXKJACHUS YHUKAIBHBIX OTBETOB K
npoOemMam;
— Ha OIICHKY «YAOBJIETBOPUTEIHHO» — OOy4YaIOIIUNCS NOJKEH MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHUS 1 00BSICHEHHS MH(OPMAIINU, HTEIUIEKTYyalIbHbIC HABBIKU
pelIeHUs MPOCThIX 3a]aY;
— Ha OIIEHKY «HEYIOBJIETBOPHUTEIBbHO» (2 Oaimna) — oOyJarouuics IeMOHCTPHPYET
3HaHus He Oonee 20% TEOPETHUECKOro MaTepuala, JOMYCKAaeT CYIICCTBCHHBIE
OIIMOKHU, HE MOKET MOKa3aTh HHTEIJICKTyaJ IbHble HABbIKM PELICHUS MPOCTHIX 3a/1a4
— Ha OLICHKY «HEYAOBICTBOPUTEILHO» (1 Oaym) — o0ydJaroIuiicss He MOXKET MOKa3aTh
3HaHMUSI HA YPOBHE BOCIPOM3BEICHHS U OOBSICHEHHS WH(MOpPMALWU, HE MOXKET
MOKa3aTh UHTEJVIEKTya IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

Kpurepun onieHKn KypcoBOro npoexkra:

— Ha OLEHKY «OTIMYHO» (5 OaioB) — MPOEKT BBHINOJIHEH B COOTBETCTBUHM C 3aJaHHEM,
00yYaromuics MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHHI HE TOJIBKO Ha YPOBHE BOCTIPOU3BEICHUS U
0o0BbsiCHEHUsT MH(OpMaIMKM, HO M HHTEJUIEKTyaJbHbIE HABBIKM pElICHHs HpobdieM U 3ajad,
HAXOKJICHUS YHUKAIBHBIX OTBETOB K TPOOJIEeMaM, OLICHKH U BEIHECEHUS] KPUTHUECKUX CY)KICHUIA;
— Ha OICHKY «xopormo» (4 Oamwia) — MPOEKT BBIMIOJIHEH B COOTBETCTBHHM C 3aJaHHEM,
o0yJaromuicsl MOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS U OOBSICHEHHS
UHPOpPMALlMK, HO M HMHTEJUIEKTyalbHbIE HAaBBIKM pEIIEHUS MpoOJeM U 3ajad, HaXOXKICHHs
YHUKaJIbHBIX OTBETOB K Mpo0iieMam;

— Ha OLEHKY «YyJOBJIETBOPUTENBbHO» (3 Oaia) — MPOEKT BBHIIOJIHEH B COOTBETCTBUHU C 33JaHHEM,
o0yyaroImuiicsi TOKa3bIBACT 3HAHUSA HAa YPOBHE BOCIPOM3BENEHUS M O00BACHEHHs MH(OpMAIUH,
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1a4;

— Ha OIICHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oayuia) — 3aJjaHue IPerojaBaTelis BBIIOJIHEHO
YaCTUYHO, B MPOLECCE 3alUThl pabOThl 00yUarOMMNCs JOMYCKAaeT CYIIECTBEHHbIE OMIMOKHU, HE
MOYET MTOKa3aTh UHTEIUIEKTyalbHbIe HABBIKM PELICHUS IOCTaBICHHON 3a1a4H.

— Ha OLICHKY «HEYJOBJIETBOPUTEIbHO» (1 6aylT) — 3aAaHue penoaaBaresis BbITOJHEHO YaCTUYHO,
00yJaromuicss HE MOXET BOCIPOU3BECTH M OOBSCHHUTH COJACpKAHHWE, HE MOXET IOoKa3aTb
UHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS IOCTABJICHHON 3a/1a4H.



	6 Учебно-методическое обеспечение самостоятельной работы обучающихся

